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Celebrates 


Just to show how pleased they were with the new ‘‘Kreo- 
lite Lug Wood Block" pavement on Sixth Street, Cincinnati 
merchants decorated their business houses, organized a street 
parade with rockets, red lights and music and, as aclimax, blocked 
traffic, erected a bandstand and held a dance on the Kreolite Lug 
IVood Block Pavement. Then the good folks went home, happy 
in the knowledge that they wouldn’t “track up” their rugs or 
Brussels carpets with creosote, because this wood block pavement 
does not “bleed’’—happy they had a pavement durable enough 
to withstand the hardest kind of traffic, yet one that was quiet, 
dustless, free from grime, and presented an appearance that would 
increase property values and draw more business to their count- 
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Kreolite Lug Wood Blocks were selected for this pavement by 
the Cincinnati City Engineer, who by the way, is a pioneer in 
the use of wood block pavements, because of the way the Lugs 
provide a foothold for horses and also eliminate any buckling 
or bleeding 


Write for detailed specifications and booklet 
“Why the Lugs” 
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The Technical Journal as an Institution 


The Engineering and the Business Periodical Must Be the Codrdinator of 
Its Field and Must Be Backed by a Stable, Competent, 
Hard-Hitting Organization 
By JAMES H. McGRAW 


President, McGraw-Hill Publishing Company, Inc. 


HE primary and obvious function of a technical 

journal is to report and interpret facts and events. 

Another function and one only little less obvious 
is that of looking into the future and indicating the 
direction in which the profession or industry is going. 
This means leadership, and manifestly imposes a grave 
responsibility, for such forecasts may have a profound in- 
fluence on future developments. Complementary to this 
function of sensing and interpreting the trend, is the duty 
of indicating in what direction danger lies. 

These functions could be discussed in great detail, and 
with much profit. The purpose here, however, is to 
view technical and business publications broadly, and it is 
necessary, therefore, to pass over briefly these essentials 
because they are more obvious than other functions and 
factors which enter into the making of an engineering 
periodical. 

Tyne THE INDustry TOGETHER 

An important mission of a great periodical, and one 
which is less clearly realized than the interpretative and 
news-reporting functions, is that of tying its industry to- 
gether. I say “industry” advisedly, even though I realize 
the basic professional character of a paper such as the 
Engineering News-Record. I do not believe that an 
engineering journal can properly fill its mission if it 
neglects the commercial interests upon which the execu- 
tion of the engineer’s designs are dependent. That is why 
I have used the word “industry.” The constructive pro- 
fession, if I may so designate engineering, is not, as are 
law and medicine, teaching and the ministry, complete 
within itself. The engineer may design, but his work is 
for naught unless the contractor and the manufacturer 
of materials and equipment collaborate with him. 

Consider for a moment the influence that the com- 
mercial interests have had on the development of civil 
engineering. Unless they had poured out millions in ex- 
perimentation we should still have wooden bridges, hand- 
mixed concrete, crude and expensive methods of excava- 
tion. It is true that these sums have been spent in ex- 
perimentation in the hope of reaping a profit from the 
discoveries and improvements. The commercial motive, 
however, does not alter the fact that the manufacturers 
have been necessary collaborators in engineering develop- 
ment and that on them still largely depends the cheapen- 
ing of processes which will open new fields for engineer- 
ing enterprise. 


To my mind no journal is adequately serving its field 
unless it helps to bring all the divisions of the field into 
one great unity. It breaks down prejudices and, by ac- 
centuating the mutuality of interests, prevents working 
at cross purposes. It is a 
unifying force. 


great coordinator, a great 

In the civil engineering field, for example, there have 
been antagonisms between engineer and contractor. The 
technical journals have helped to break these down. Then 
there have been developments in equipment and materials 
which were not sound. When criticized the manu- 
facturers have fought back. They have failed to recog- 
nize that their interests could be truly served only when 
the entire group—engineers and contractors included- 
was benefited. 

ORGANIZATION BACK OF THE JOURNAL 

Manifestly no mere aggregation of printing presses, of 
skilled typographers, of writers of phrases can perform 
these interpretative and unifying functions. There must 
be authority behind the printed words. The industry must 
know that those who publish the journal have technical 
knowledge, close contact with the field, means for get- 
ting all the facts, sound judgment, clear and uplifting 
vision, unfaltering courage in speaking their convictions. 
In a word, the industry must have confidence in the 
journal’s integrity and ability. And that confidence must 
not be for the present only. The readers must know that 
the journal will stand firm for the right no matter what 
the coming vicissitudes, no matter what the future prob- 
lems. Such confidence can result only from years of un- 
selfish, unswerving service. 

In sum, the paper must be above personalities, above 
editors and publishers—it must be an institution. Its 
principles must be so grounded in truth that they cannot 
be changed, its policies. so well crystallized that they ap- 
pear unconsciously in every issue and impress themselves 
on the reader, its traditions so entwined with the interests 
of its readers that it cannot without an unthinkable 
shock divorce itself from their service. 

It must go on like a great university. With all the 
vicissitudes that have come over France, for example, the 
University of Paris still stands. In our own country, the 
great universities go on from generation to generation, 
leading the thought of the country, retaining the confi- 
dence of the people. They are in the truest sense institu. 
tions, 


































































































































































































































































































ENGINEERING 


So, too, are the great technical journals institutions. 
Despite changes in editors or ownership, or both, such 
journals as Engineering, of London, Le Genie Civil, 
Tron Age, Railway Age-Gazette, Engineering Record and 
Engineering News have gone on consistently serving their 
respective clienteles. 

ENGINEERING NEws-REcoRD 

It is as an institution—an institution of great virility 
and influence—that I conceive of the future Engineering 
News-Record. To dedicate the new journal to the ser- 
vice of the profession would be merely a rededication and 
in a measure presumptuous, for it has already been dedi- 
cated to that service by the lives and efforts of the able 
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men who have made Engineering News and the Engineer- 
ing Record. The traditions that they have built and that 
the present staffs have inherited and strengthened will be 
carried into the new paper. It will have all the virility 
and courage of its worthy predecessors, the combined 
strength of two great engineering journals. Their his- 
tory is a full guarantee that the new paper can be counted 
on to serve the engineer, the contractor, and the collabo- 
rating manufacturers of equipment and materials fear- 
lessly, with an eye single to the best interests of the en- 
tire group. Alone, they wrote themselves into American 
engineering development. Combined, they will be a still 
greater factor in helping to carry that development to 
higher and higher planes. 





Development of the * 


‘Engineering Record” 


Founded in 1877 as the “Plumber and Sanitary Engineer,” It Broadened 
Its Field To Cover the Whole of Civil Engineering and Contracting 


By E. J. MEHREN 


Vice President and General Manager, McGraw-Hill Publishing Co., Inc., formerly Editor of the “Engineering Record” 


T IS a high privilege to be permitted upon the 

termination of the separate existence of the Engineer- 

ing Record to tell the story of its development and 
to pay a well-deserved tribute to those who founded and 
built the structure which, in later years, has been in- 
trusted to my care. 

Those who have come to know the Engineering Record 
only in recent years can have no conception of the very 
remarkable early history of the paper. Founded by a 
broad-minded man and conducted for the sole purpose of 
rendering a much-needed service to the public, it received 
at the very start the support and assistance of a group of 
intellectual giants whose prestige enabled the paper in a 
few years to write far-reaching laws on the statute books 
of New York State. And these statutes, forming the 
model for the rest of the country, have had an influence 
throughout the land. 

Tuk FounDER 

Henry C. Meyer, the founder of the Engineering 
Record, was a manufacturer of plumbing supplies. A man 
of his vision could not look on his business from a narrow 
point of view. He was, to his mind, not merely manu- 
facturing plumbing appliances; he was serving the public 
by making products essential to the conservation of public 
health, Studying his work from that angle, he realized 
that there was need for better recognition of the correct 
principles of the design of sanitary apparatus and for 
wider knowledge of methods of conserving the public 
health. There was no medium through which this knowl- 
edge could be spread, no forum where experts could dis- 
cuss sanitary questions. Regardless, therefore, of whether 
the venture would pay or not, he started the Plumber and 
Sanitary Engineer in December, 1877. 

The paper was issued monthly, and its avowed purpose 
was to inform the public and practitioners on questions 
of drainage, water-supply, heating and lighting. Charles 
F. Wingate, an excellent newspaper man, but without a 
broad technical education, was appointed editor. Major 
Mever’s plan, however, was not to publish the journal 
solely by his own efforts and those of Mr. Wingate. - He 





had planned to interest in the enterprise the ablest men 
in the specialties that the journal proposed to cover. 
From the start, therefore, we find among the contributors 
and advisers such men as Dr. John S. Billings, U. S. A., 
president of the National Board of Health, director of 
the United States Army Medical Museum and Library, 
and later director of the New York Public Library; Prof. 
Charles F. Chandler, professor of chemistry at Columbia 
University and at that time president of the New York 
City Board of Health; Edward S. Philbrick, of Boston, 
civil and sanitary engineer; J. J. R. Croes, hydraulic 
engineer and one-time president of the American Society 
of Civil Engineers; T. O’Conor Sloan, Ph.D., specialist 
in lighting problems; Prof. Henry Morton, Ph.D., presi- 
dent of Stevens Institute of Technology; Robert Briggs, 
mechanical engineer, father of the Briggs system of screw 
threads; Col. George E. Waring, Jr., and William E. 
Worthen, hydraulic engineer. These men worked with 
an admirable earnestness that quickly produced results. 


TENEMENT-HovusE DESIGN 


One of the first problems that Major Meyer vigorously 
attacked through the new paper was the tenement-house 
condition in New York City. There were then practic- 
ally no restrictions on tenement-house design, and the 
tenements were as a rule breeding places for disease. In 
order to interest architects in the health side of the 
problem, and also secure the codperation of sanitary en- 
gineers, a competition was arranged in 1879 for plans 
for improved tenements. The standing that the new 
journal in just a little more than a year had attained is 
shown by the eminence of the judges of the competition— 
Rev. Henry C. Potter, D.D., later bishop of New York; 
Rey. John Hall, D.D.; James Renwick, the famous archi- 
tect: Prof. Charles F. Chandler; and Robert Hoe, the 
well-known printing-press manufacturer. 

The results of the competition passed all expectations. 
Over 200 designs were received and were publicly exhib- 
ited for two weeks. The newspapers gave the competition 
much space, and the agitation that followed culminated 
in the New York State Tenement House act of 1879. 
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IN 1877 THE PUBLICATION WAS A MONTHLY 


It is interesting to note that, as an incident to this 
competition, Major Meyer set the standards which have 
since applied in all reputable architectural competitions. 
Previous to that time, such competitions had been in bad 
repute. The principles established were that expert pro- 
fessional men should be on the committee of award, that 
the plans should be submitted anonymously and that 
precise rules should be laid down as to the methods of 
rendering the drawings, so that shading and coloring in- 
tended to influence unduly the layman were prohibited. 

The following year another competition was held, the 
subject being a public school. At the same time the 
journal exercised its influence in favor of the adoption of 
a proper plumbing code and succeeded in having the New 
York legislature require of all buildings in New York 
and Brooklyn the plumbing standards that had been laid 
down in the Plumber and Sanitary Engineer fully three 
years before. Substantially, these requirements are in 
the plumbing regulations of every city in the United 
States, modified, of course, in recent years as practice 
has developed. : 


NotTABLE CONTRIBUTIONS 


We might go on setting forth in detail the other 
notable public efforts in which the journal engaged. 
There was, for example, the influence that the paper 
exercised in helping to secure legislation for heating rail- 
way cars by steam, thus abolishing the car stove; and 
the preparation by Major Meyer of an exhibition of 
American sanitary practice, which was shown at the 
International Health Exhibition in London and was com- 
pletely financed by the paper. 
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Among the notable articles in the first few years, all 
of a serial nature, were those by Edward S. Philbrick on 
water-supply and sewerage problems; by Col. George EF. 
Waring, Jr., on the reduction of the mortality rate in 
English cities, due to the introduction of sewerage SVs 
tems; on steam heating, by Robert Briggs: and later 
another by W. J. Baldwin; by Prof. W. H. Burr, on 
buildings of the steel-skeleton type; on road building (the 
results of a competition in which the awards were made 
by Edward P. North, Francis Collingwood and James 
Owen) ; on methods of preventing water waste: on notable 
European bridges and bridge approaches; and on Euro- 
pean paving practice. 


GROWTH OF THE PAPER 


These valued services to the profession were not without 
their reward. Engineers quickly recognized the authori- 
tative character of the journal and its high purpose. In 
less than two years it was found advisable to change the 
paper to a semi-monthly, and on Dee. 1, 1881, to a weekly. 
The word Plumber in the title was early subordinated 
and the name Sanitary Engineer formally adopted in 
1880. In 1887 the name was changed to the Engineering 
and Building Record, thus indicating the expansion in 
the scope of the journal. For some years it had been 
going beyond its field of sanitation (with which building 
work was naturally closely connected) and had been ren- 
dering a service to civil engineers generally. This service 
continued to be of increasing value and scope, and in 
1890 the name by which the journal has been best known, 
the Engineering Record, was adopted. 
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THE “SANITARY ENGINEER,” WHEN “ENGINEERING 
RECORD” BECAME A WEEKLY, IN 1881 




















































ae 
ential ter sayiaibrte 


ae NY 
































ENGINEERING 





Mr. Wingate continued as editor of the paper for four 
years; upon his retirement Major Meyer himself assumed 
of the editorial department. He gradually 
strengthened its permanent editorial staff, among those 


charge 


employed being his son, Henry C. Meyer, Jr., who looked 
after the mechanical-engineering section, an important 
branch of the paper at that time; John M. Goodell, who 
had received his early editorial training under Arthur M. 
Wellington, the well-known editor of Engineering News ; 
and Frank W. Skinner, who prepared descriptive articles 
on building construction, bridges, foundations and con- 
tractors’ methods. Mr. Goodell initially took charge of 
the municipal-engineering features of the journal, but 
gradually his scope and authority were widened until late 
in the nineties he was in charge of the paper editorially. 


The “Engineering Record’s” Founder, Who Began 
the Publication as the “Plumber 
and Sanitary Engineer” 







































































Magor Henry C. Meyer 












In 1901 he resigned because of ill health. He was sue- 








ceeded as editor by Alfred D. Flinn, now deputy chief 
engineer of the New York Board of Water-Supply. 

After having conducted the paper for 25 years, keeping 
it true always to his original ideal of service to the public 
and the engineers, Major Meyer, desiring to retire from 
business, sold the paper to James H. McGraw, who in turn 
transferred the property to the McGraw Publishing Co. 
The transfer was made in November, 1902. 

Shortly after the McGraw Publishing Co. bought the 
paper, Mr. Goodell was made editor. With the combina- 
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tion of a sound constructive policy and Mr. McGraw’: 
vision as to the possibilities for service to the civil engi- 
neer and the contractor, the journal grew with surprising 
rapidity. There were but 4000 subscribers on the list 
when the paper was purchased. Now it reaches over 
20,000 engineers and contractors weekly. 

It became apparent shortly after Mr. McGraw bought 
the paper that it was not possible in a single journal to 
serve adequately the civil-engineering and contracting 
field and, in addition, cover heating and ventilation and 
building power plants, specialties in which the journal 
had grown to be the leading authority. Despite its 
grip on the latter field, therefore, and holding to the idea] 
of an exceptional service to readers, the publishers delib- 
erately turned their backs on their past accomplishments 
in the power field and decided to devote the paper en- 
tirely to civil engineering and contracting. 


IMPORTANCE OF CONSTRUCTION 


While many factors contributed to the paper’s develop- 
ment after its purchase by Mr. McGraw, including Mr. 
McGraw’s able counsel and assistance and Mr. Goodell’s 
remarkable grasp of the engineering field and his wide 
personal acquaintance and influence, one policy stands out 
clearly as an important element—namely, the broad con- 
ception that the new journal had of the essential unity 
between engineering and construction. There seemed in 
the earlier days to be an opinion that engineers stood very 
much by themselves and that the construction part of 
their work, save on structures of the greatest importance, 
was a secondary matter. The Engineering Record took 
the stand that construction needs as much attention as 
design, and consequently devoted much space to field 
methods. It is not claiming too much to say that the 
present recognition by engineers of the importance of 
construction methods has been due in no small part to 
the persistent hammering home of this idea through the 
reading pages of the Enginering Record. 

Mr. Goodell continued to conduct the paper through 
the days of its greatest development, resigning to devote 
himself to other interests in 1912. 


Mr. GoopeEtu’s Part 


While to Major Meyer is due the broad foundation on 
which the Engineering Record has builded, to Mr. Goodell 
must be attributed that attention to details, that accuracy, 
that broad conception of the unity of engineering and 
construction, that careful attention to every phase of the 
engineer's work, which are so evident in the Engineering 
Record of today. Moreover, he left behind him a staff 
thoroughly trained for continuing his work. The men 
who have carried the responsibility of producing the 
Engineering Record in the last four years have all been 
products of Mr. Goodell’s training. 

The writer assumed editorial direction of the paper in 
September, 1912, with the determination to pass on un- 
sullied, when the time for his retirement should come, the 
ideals that had been inherited from Major Meyer and the 
preceding editor. Without sacrificing any of the standards 
of the past, the aim in recent years has been to build up 
the news section of the paper, to boil down the articles to 
the smallest compass consistent with the value of the 
material, to present articles interestingly and to deal 
vigorously with the issues confronting engineers and con- 
tractors. 
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To what extent we have succeeded in carrying out our 
ideas, the readers must themselves judge. Certain it is 
that no staff could have. worked together with more en- 
thusiasm than did that of the Engineering Record. Each 
member made his personality felt through the pages of the 
paper, so that it can truly be said to have been a composite 
product. The consistent unity throughout all the depart- 
ments is the best evidence of the harmony and coédperation 
that prevailed. 

Finally, the staff in all its proposals for betterments 
had the hearty support of the advertising and circulation 
departments, of the company as a whole and, above all, of 
Mr. McGraw. He never failed to back up all worth-while 
improvements with both financial and moral support. 
With such help the paper was bound to succeed, and 
now, as it passes from its separate existence, we make bold 
to say that engineers and contractors will be glad to testify 
that it has succeeded. 





The “Engineering Record” Under 


E. J. Mehren’s Editorship 
By ROBERT K. TOMLIN, JR. 


Managing Editor, “Engineering News-Record” 


T IS characteristic of Mr. Mehren that in writing the 

foregoing history of the Engineering Record he should 
have given scant notice to his own part, as editor, in the 
development of that journal. His was the part of the 
constructor who, building upon the solid foundation laid 
by other hands, carries the edifice upward to new heights. 

Mr. Mehren joined the staff of the Record as an associ- 
ate editor in 1907, after he had graduated from the civil- 
engineering course at the University of Illinois in 1906 
and spent five months on location of the Puget Sound 
extension of the Chicago, Milwaukee & St. Paul Ry. Af- 
ter four years of editorial work he resigned to become 
manager of the Emerson Co., efficiency engineers, of New 
York City. Here he remained until 1912, when the resig- 
nation of John M. Goodell left vacant the editorship of 
the Engineering Record, to which Mr. Mehren, a young 
man for so important a post, was appointed in 1913. 

His selection was a happy one. Well equipped by train- 
ing and temperament for the task in hand, he entered 
whole-soul into his work. His leadership was an inspira- 
tion to the members of his staff, and he built up around 
him a closely knit organization in which loyalty and team- 
work became the slogans. His enthusiasm, his keen in- 
sight into the problems of the technical journal and its 
readers, and his unwavering faith in the engineer were 
soon reflected in the pages of the paper. Its influence 
extended rapidly, until it occupied a position in the front 
rank of similar publications. 

Always a clear thinker and a forceful writer, Mr. 
Mehren made the editorial pages one of the strongest 
features of the Engineering Record. He never dodged an 
issue, but grappled with it. Turning his attention to the 
news section of the paper, he gave the readers a service 
they had never before enjoyed. His next effort was in 
enhancing the interest of the Record’s articles without 
detracting from their technical value. He demanded 

‘ from his associate editors and contributors not merely the 
facts, but the facts arranged in an orderly and easily 
understandable manner. In other words, his aim was to 
produce a readable paper. Not content with raising the 








journal's literary standaras, he gave it a new, more reada- 
ble and more pleasing typographical dress. 

For years the Engineering Record had sold its front 
cover as advertising space, but Mr. Mehren saw an oppor- 
tunity of benefiting the reader by changing this policy: 
he was largely instrumental in inducing the executive 


“Engineering Record’s” Last Editor—Now Vice 
President and General Manager, McGraw- 
Hill Publishing Company, Inc. 





E. J. MEHREN 


heads of the MeGraw Publishing Co., Inc., to sacrifice the 
revenue derived from the sale of the front cover in order 
to give the subscribers, each week, a news picture of some 
notable engineering work. : 

While insisting upon an adequate treatment@f technical 
subjects in each issue, he gave to his readers much that 
had to do with the human side of engineering. He has 
ever been a staunch defender of the best interests of the 
profession and a believer in a bigger future for its mem- 
bers. 

In estimating Mr. Mehren’s contribution to American 
engineering journalism, I prefer to credit him with the 
conception and development of what I shall call a pro 
fessional—not merely a technical—paper. In other words, 
without minimizing their importance in the day’s work, 
he looked beyond a horizon of stress diagrams and mathe- 
matical equations and saw the engineer, not merely as a 
highly developed thinking machine, but as a human being, 
a potential force in public affairs, a man to whom Destiny 
will soon intrust a larger share of the world’s work. 
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The Story of “Engineering News” 


Journal Founded 43 Years Ago by George H. Frost—Originally 


Intended for Land Surveyors. 


Paper Thrives Under Wellington 


By CHARLES WHITING BAKER 


Editor in Chief, “Engineering News-Record” 


T WILL be 45 years on Apr. 13 since the first num- 
ber of Engineering News was published. Its founder, 
George H. Frost, death only three 

weeks ago, was in the early *70’s a Chicago land surveyor. 

The story of his life was briefly told in Engineering News 

of Mar. 22. He had graduated at McGill University, 

Montreal, in 1860, from the very primitive course in civil 

engineering that the institution offered at that day, and 

after half a dozen years’ work, mostly in land surveying, 
had opened an office on his own account for land survey- 
ing in Chicago. 

At that early day, plotting subdivisions in the rapidly 
growing cities of the West was a fairly good business for 
a civil engineer, and aside from the very active field of 
railway location and construction, there were few other 
opportunities for civil-engineering work. The great field 
of municipal and sanitary engineering was then almost 
entirely undeveloped. City governments throughout the 
country were notoriously corrupt and had little use for 
civil engineers except in the capacity of surveyors. In 
bridge construction the work of the engineer was only be- 
ginning to be appreciated. Building design and construc- 
tion were entirely in the hands of the architects. 
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“ENGINEERING NEWS” STARTED AS 
PAPER IN APRIL, 1874 


A SURVEYOR'S 


It was during the hard times of 1873, when the land 
boom at Chicago had burst and the surveying business 
was extremely dull, that Mr. Frost first conceived the idea 
of publishing a journal for civil engineers. Except for 
an amateur venture in the publication of a small real- 
estate journal a dozen years earlier, he had had no expe- 
rience whatever in the publishing business; but he him- 
self had many times felt the need of some journal that 
would give him information on the problems which he met 
in his daily work. 

At that time the only American journals which dealt 
with civil engineering were the Railroad Gazette, which 
contained many articles of interest to civil engineers en- 
gaged in railway location and construction, and Van 
Nostrand’s Engineering Magazine. The latter journal 
was made up of articles reprinted from other scientific 
and technical journals, principally foreign. 

Of his plans for the new journal, Mr. Frost wrote in 
reminiscences prepared at the request of the editors over 
20 years ago: 

I realized the need of a _ strictly professional civil- 
engineering journal, and for years I expected to see one 
started, but it did not come, and in the disheartening days of 
1873 and 1874 I conceived the idea of publishing such a 
journal myself. It was a serious matter for me, as I did 
not have any loose cash within reach with which to launch 
my idea into material form. The idea of such a paper so 
fastened itself upon me, however, that I forgot all about my 
lack of funds and my ignorance of general civil-engineering 
practice and of the actual mechanical work of publication. 
Yet if somebody else had started any semblance of the publi- 
cation I had in mind, up to the day my first copy went to the 


printer, I would have abandoned my project and become a 
warm supporter of the other scheme. 


A JouRN 


As Mr. Frost’s experience had been almost wholly in 
land surveying, it seemed natural to address his journal 
especially to land surveyors. For the first issue, which 
appeared on Apr. 13, 1874, under the title Engineer 
and Surveyor, Mr. Frost himself prepared the matter in 
the evening after his day’s work as a surveyor was finished. 
He had, however, made the ac quaintance of a young Eng- 
lish civil and mining engineer, Charles J. Moore, and 
secured his aid in editing the second and succeeding is- 
sues of the journal until the end of the year. Mr. Moore 
changed the name to The Engineer, Architect and Sur- 
veyor, and introduced some matter of interest to civil 
engineers. In later years, Mr. Moore became one of the 
leading mining engineers of Colorado and accumulated a 
fortune. 

The Engineer, Architect and Surveyor was a monthly 
journal of 16 pages, with a very small subscription list 
and no advertisements, and its publication was a heavy 
drain on the earnings of its owner. 

At the beginning of 1875 the name was changed to 
Engineering News, and the subscription price was reduced 
to $1 per year. The second volume was a considerable im- 
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provement over the first, but the monthly deficits were 
larger. 


CHANGE FROM A MONTHLY TO A WEEKLY 


Notwithstanding these very discouraging results of the 
first two years, Mr. Frost determined at the beginning of 
1876 to change the journal from a monthly to a weekly. 
The size of the page was increased to that which was 
thereafter followed for 35 years and the subscription price 
was raised to $2.12. Each number contained eight pages. 
and on the last two pages a few advertisements were in- 
terspersed with reading matter. Six months later the 
paper was increased to 12 pages, and the advertisements 
were restricted to the four outside pages and separately 
numbered to permit binding the matter without advertise- 
ments at the end of a volume. 

The first paid contributor to Engineering News was the 
late Prof. Charles E. Greene, Professor of Civil Engi- 
neering at the University of Michigan. A series of papers 
on the graphical analysis of roof trusses, by Professor 
Greene, was published in 1875-76. Professor Greene also 
contributed other articles and editorials. Among other 
well-known engineers of that date who were contributors 
to the new journal were Prof. Charles A. Smith, of Wash- 
ington University, St. Louis; Prof. Mansfield Merriman, 
then at Lehigh University, and W. Milnor Roberts, who 
was president of the American Society of Civil Engineers 
in 1879. 


Tue First Satartep Epiror 


On July 1, 1876, Engineering News had for the first 
time a salaried editor, the late Lyman E. Cooley, of Chi- 
ago. Professor Cooley had recently graduated from 
Rensselaer and was then teaching at Northwestern Uni- 
versity. Mr. Frost says of him in his reminiscences : 

Professor Cooley was an exceedingly aggressive factor in 
matters relating to the hydrographic condition of the conti- 
nent, and his editorial contributions soon showed the bent of 
his mind. He was a strong partisan, and it was frequently 
a sore trial for him to have to eliminate politics from the 
journal, which of necessity had carefully to eschew political 
questions, especially as the political faiths of the proprietor 
and editor were diametrically opposed to each other; but 
Editor Cooley was a most industrious writer, and for a year 
was a valuable factor in the upbuilding of “Engineering 
News.” 

Mr. Cooley left at the end of a year to undertake work 
on the Glasgow bridge in Louisiana, which was then under 
construction under the late Gen. William Sooy Smith. 

For the next two years, Mr. Frost appears to have done 
himself most of such editorial work as was done. He 
had, however, been made assignee of a bankrupt hard- 
ware concern and was obliged to spend most of the day- 
light hours there. From 5 p.m. till midnight, and an 
occasional hour in the morning and at noon, was ali the 
time he could give to his journal; although most of his 
salary of $35 a week as assignee went to pay its deficits. 

One stroke of enterprise, which did a great deal to 
keep the new journal from dying, was the republication of 
a British book on sewerage by Baldwin Latham, as weekly 
supplements to Engineering News. The book retailed at 
$15 and was in great demand among engineers, so the 
chance to obtain it free as part of the subscription to a 
$2 journal] was generally seized upon. 

One feature on which Mr. Frost lays great stress in his 
reminiscences is the personal and social development that 
he experienced in those years as a result of attending the 
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IN 1876 “ENGINEERING NEWS” FIRST APPEARED 
AS A WEEKLY 


conventions of the national engineering societies. In 
1878 he attended the convention of the American Insti- 
tute of Mining Engineers at Chattanooga, and he writes 
of his experiences there : 

I met many prominent Eastern civil and mining engineers 
who already knew of “Engineering News.” Decidedly the 
most notable man I met here for the first time was Alexander 
Lyman Holley, easily one of the most gifted of men, intel- 
lectually and socially, of his time. 

The meeting with these men had a most expanding influ- 
ence on my mind, and my ambition was stimulated to make 
a paper worthy of their notice and patronage. The social 
life of Chicago was as yet crude as compared with that of 
the older East, and the easy, charming manners of the promi- 
nent men whom I met quickened my desire for further ac- 
quaintance, 


A journey to Boston shortly afterward, to attend the 
American Society of Civil Engineers’ convention, stimu- 
lated in Mr. Frost’s mind the desire to remove to the 
East and publish his paper in New York instead of Chi- 
cago. On Dec. 1, 1878, this removal was carried into 
effect. He left Chicago, after paying his railway fare, 
with $35 in cash and with a wardrobe for which a good- 
sized valise was quite sufficient. Traveling by way of 
Canada, he borrowed $500 from his brothers and with 
this supply of funds landed in New York. Of this re- 
moval, Mr. Frost remarks: 


I think no Southern slave ever worked much harder or 
more continuously than I had for many of those years spent 
in Chicago. If there is one event of my life which was not 
a mistake, it was this important, though blind, leap into the 
unknown which I made when I moved to New York. 


Mr. Frost rented offices in the Tribune Building, and 
for 21 years the paper was issued and published from 
there. At the time of its removal to New York, Engineering 









































Pomme 


1b epithe at SOG 


hh gem 











ENGINEERING NEWS-RECORD 


News had about 1200 paid subscribers. Small though 
this may seem, it must be remembered that the civil engi- 
neers of America were a small group in that day. 

One of the most serious difficulties that confronted Mr. 
Frost was the securing of a proper editor for his journal. 
He clearly recognized the need of setting a higher stand- 


In 1883 the Editoral Management of “Engineering 
News” Passed Into the Hands of a 
Civil Engineer 


ard in his journal than it had attained while he had at- 
tempted to act as both editor and publisher in the years 
in Chicago. Describing his experiences at this time he 
writes : 

There were a number of professional hack writers then 
infesting the offices of class journals, and they had been 
mentioned to me by name. Strange to say, they did all apply 
at various intervals for the privilege of editing “Engineering 
News.” Failing they sent in long contributions, 
which I rejected and heard nothing more from them. 

In my perplexity concerning an editor, I write to a civil 
engineer in Michigan, whom I had never seen, but who had 
conducted a “Query Box” in “Engineering News,” to leave 
his position as school teacher in Michigan and come to New 
York on a six months’ engagement. 

One day a long-hearded, stoop-shouldered, slow-moving 
man presented himself at the office and introduced himself 
as my new editor. My heart sank into my boots at the thought 
of having contracted to pay this man for six months. A 
moment’s glance revealed his total unfitness for the place to 
which I had summoned him, and for New York life entirely, 
but I set him at work and for one month endured his pres- 
ence. He was absolutely of no use whatever. He was worse; 
he was in the way of another man, while I was too impe- 
cunious to pay him six months’ salary and send him away. 

Finally, I informed him that we had both made a mistake 
and he had better return to Michigan and send contributions 


success, 
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from there. He went, but brought suit for the full Salary, 
and I asked my lawyer to delay the case until my finances 
were in a more prosperous condition. Two years later I set- 
tled the claim. 

Another editorial writer in those early days was an Irish- 
man by the name of Derrick, an educated man and a genius 
in his way, especially in languages. Besides translating 
technical articles, Mr. Derrick compiled a “foreign letter’ 
from various sources and languages,: which was properly 
dated and published. 


Mr. Derrick had a special weakness for the flowing bowl, 
so that he could not always be depended upon; and occasion- 
ally he wrote between drinks, and so got his copy badly tan- 
gled. Our readers thus lost much very entertaining matter 
from this versatile translator’s pen. He was so aware of his 
own weakness that he would not draw more than $2 at a 
time until forced by actual necessity to ask for money. If 
by chance he got $5 in his pocket, he became invisible and 
incapable until it was spent. 

Another experiment in the editorial line, of a very 
different order, is thus described by Mr. Frost: 

In 1881 I was feeling the need of an editor having a broad 
engineering experience and able to tell my subscribers what 
was most interesting in engineering circles. Somebody sug- 
gested Col. Julius W. Adams, a distinguished engineer and 
public-works official of many years’ experience in Brooklyn 


and New York and a past president of the American Society 
of Civil Engineers. 


I wrote Colonel Adams offering him $50 per week for his 
services as editor. Colonel Adams called at once and ex- 
pressed his high appreciation of the proposed honor, but said 
in the most deprecating way that he couldn’t earn the pro- 
posed salary, that he was well on in years and inclined to 
be leisurely in his habits, and would take only $25 per week. 

On these terms the colonel started in, with his name at 
the top of the column as responsible editor. He was not 
engaged in other work at the time and thoroughly enjoyed 
his new duties, but he was a politician and a born fighter, 
and never could forget old feuds, and it wasn’t long before 
he began to “put the types” on some of his ancient enemies 
or political opponents. He soon sent in such inflammatory 
copy that it had to be suppressed by me, and in a few months 
he decided that editing a neutral journal was not his forte, 
and therefore resigned. 


FINDING AN EpItor AND PARTNER 

During the vicissitudes of these first four years in 
New York, the paper had a modest growth, notwithstand- 
ing its eccentricities in editorial conduct. 

At the beginning of 1883, Mr. Frost solved the long- 
perplexing problem of editorial management by selling 
one-third interest in his journal to D. McN. Stauffer. Mr. 
Stauffer had had nearly 20 years’ active experience in 
civil-engineering work, chiefly in Philadelphia, and was 
a man of most attractive personality with a wide circle 
of friends. Besides his abilities as an engineer, Mr. Stauffer 
had much talent as an amateur artist. He had already 
contributed sketches to Engineering News, and the work 
of his skillful pencil as well as his pen was at once notice- 
able in the pages of the journal. 

For the first time in the history of Engineering News, 
its editorial conduct was in the hands of a man thoroughly 
experienced in the various branches of civil engineering 
and competent not only to prepare articles representing the 
results of that experience, but to pass critical judgment 
on the work of contributors. Mr. Stauffer had had, how- 
ever, no experience whatever in journalism; and while an 
immediate improvement was noticeable in the technical 
articles in the paper, much of the matter was presented 
in very crude form. 

Those were the days of small things in technical jour- 
nalism. As late as the end of 1886 the entire office force 
consisted of Mr. Stauffer as editor, assisted by Mr. E. E. 
R. Tratman, a young engineer from the Long Island R.R., 
who had begun work for the paper a few months earlier, 
principally to take charge of the then embryo Construc- 
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tion News Department; Mr. Frost as general-utility man ; 
and a clerk to carry on the very primitive bookkeeping and 
keep the subscription list. This latter was not so large, 
by the way, but the clerk was able to memorize every 
name on the list, and could tell offhand whether a man 
was a subscriber or not. The office did not even boast 
a typewriter. 


Tue ComiInGc oF WELLINGTON 


It was into this primitive and amateur publishing or- 
ganization that there burst in January, 1887, a whirl- 
wind of energy in the person of Arthur Mellen Wellington. 
He had made a high reputation by his treatise on the 
“Economic Location of Railways” and had had two years’ 
experience as an associate editor on the Railroad Gazette, 
which was at that time a prosperous and long-established 
journal catering to the needs of civil engineers engaged in 
railway construction and maintenance, as well as to other 
railway officers. A change in organization of the 
Railroad Gazette staff resulted in Mr. Wellington’s resig- 
nation ; he immediately came to Engineering News, pur- 
chased a one-third interest in the paper and was 
installed in editorial charge. 

The rapid growth of Engineering News dates from that 
time. Mr. Wellington was a man of great originality and 
initiative, an indefatigable worker and with sufficient 
previous experience in technical journalism to have ideas 
as to the methods by which a strong engineering journal 
might be developed. While the names of both Mr. 
Stauffer and Mr. Wellington appeared as editors of the 
journal, from that time on Mr. Wellington contributed 
the driving force and carried the chief responsibility. He 
threw himself heart and soul into the new enterprise. Mr. 
Stauffer, whose tastes were artistic and literary, was en- 
tirely content to yield the main responsibility, although 
many times his conservative judgment was a valuable check 
upon the impetuosity and occasional partisan attitude of 
his associate. 

The various schemes that Mr. Wellington’s fertile brain 
evolved for the development of the journal made neces- 
sary almost at once an expansion of the staff. The first 
accession, early in 1887, was Charles Whiting Baker. At 
the same time, F. P. Burt, a young Canadian engineer 
with a special artistic talent, was brought to establish 
the nucleus of an illustration department. Later in the 
year, M. N. Baker joined the staff and began work in 
the field of water-works and municipal engineering. 

INVESTIGATING ENGINEERING ACCIDENTS 

Immediately upon Mr. Wellington’s accession, he es- 
tablished the policy of investigating accidents to important 
engineering structures, for the purpose of obtaining les- 
sons of practical interest to engineers. Almost the first 
notable achievement of this sort was in connection with 
the Bussey bridge disaster on the Boston & Providence 
R.R. in the suburbs of Boston, which occurred on Mar. 
14, 1887, and caused the death of over 30 people. 

Just after news of the accident reached New York, Mr. 
Wellington happened to meet a bridge-engineer acquaint- 
ance on the street, Henry S. Pritchard, and asked him 
to take the first traimto Boston and find the cause of fail- 
ure of the bridge. Mr. Pritchard arrived at the scene of 
the disaster 27 hours after the accident. Upon inspec- 
tion of the wreckage he found almost at once the pair 
of broken floor-beam hangers whose failure had caused 


the disaster. Nobody apparently had paid any attention 
to them or realized their importance in a technical inves- 
tigation of the causes of the wreck. An obliging work 
man knocked the hangers free from overlying wreckage. 
and Mr. Pritchard joined the procession of relic hunters 
who were carrying off souvenirs. 

Great was the amazement of the railway officers and 
the authorities of the Commonwealth of Massachusetts 
when the next issue of Engineering News appeared two 
lays later with a complete analysis of the accident and 
its causes, large-scale sketches of the 
announcement that the parts failure had 
caused the disaster were in the possession of Engineering 
News. 


the hangers and 


very whose 


There was much talk in the Boston papers about crim 
inal prosecutions for removing evidence and requisitions 
on the governor of New York, somewhat disquieting to 
the energetic engineer who had secured this valuable bit 
of scrap iron; but when the hangers were returned in 


The Rapid Growth of “Engineering News” Dates 


from His Purchase of a Third Interest 
in the Paper in 1887 





due time to the custody of the State Railroad Commis- 
sion, the excitement subsided. 

This incident was merely typical of the energy, orig- 
inality and vigor that Mr. Wellington brought to the 
journal. Under his leadership the subscription list was 
doubled within two years, and advertising patronage 
increased in proportion. The growth of the paper thence- 
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forth was coincident with the rapid expansion in the field 
of engineering and in coastruction work of all sorts, which 
marked the period from 1887 to 1893. 


Mr. BAKER SUCCEEDS Mr. WELLINGTON 


Mr. Wellington had overtaxed himself in the prepar- 
ation of his monumental treatise on railway location, 
which was published about the time he came to Engineer- 
ing News. In the early 790’s, Mr. Wellington’s health 
failed. He had been a prodigious worker, carrying on an 
extensive consulting practice in addition to his editorial! 
work, and in 1895 his death occurred. In the years 
previous, during Mr. Wellington’s long absences and ex- 
tended illness, Charles Whiting Baker had been in charge 
of the paper, and at Mr. Wellington’s death succeeded him 
as editor. 

The years of business depression from 1893 until near 
the close of the century, while they checked the growth 
of the journal, never placed it on the downgrade. With 
the resumption of business activity and prosperity for 
engineers, the expansion of the journal began anew. 

It is of interest to note that a considerable number of 
men who gained their early experience on the editorial 
or business staff of Engineering News, have in later years 
become prominent in connection with other journals. 
Among these are the late Myron C. Clark, founder of the 
Myron C. Clark Publishing Co., Halbert P. Gillette, 
Editor of Engineering and Contracting, Merton C. Rob- 
bins, Manager of The Iron Age, John M. Goodell, for 
many years Editor of Engineering Record, and Charles 
S. Hill, Editor of The Contractor. 

It has been mentioned above that the founder of the 
journal, Mr. Frost, at one time parted with two-thirds of 
his interest in it to his associates. In later years he 
repurchased these interests. That of Mr. Stauffer was 
acquired in 1908, at which time Mr. Stauffer retired. 

In August, 1911, realizing his advancing years, Mr. 
Frost sold the journal to the Hill Publishing Co. At the 
beginning of the following volume, the size of the paper 
was changed to conform to the standard now adopted by 
most American technical journals. The remaining his- 
tory of the paper is too recent to require chronicling here. 





Higher Maintenance Costs Follow 
Railway Electrification 


HE presence of the third rail or the overhead con- 

ductor on electrically operated sections of steam 
railways has a tendency to increase the cost of 
maintenance-of-way and structures, according to the re- 
port of a committee of the American Railway Engineering 
Association. This conclusion is based upon information 
from lines operating 1803 miles of main and sidetrack 
by the overhead system and 707 miles by the third-rail 
system. 

The maintenance of working conductors, positive and 
negative cables, track bonding, etc., is under the main- 
tenance-of-way department. The work is performed as 
far as possible by the existing organization, with such 
additions as may be necessary on each line. No material 
changes have been required in length of track sections or 
in force employed. Special rules and instructions are 
issued in most cases. There is some reduction in efficiency 
of the men, and consequent increase in cost of work, on 





third-rail lines, due partly to fear of injury and partly 
to the physical obstruction in walking and working on the 
track. With the overhead system there is a similar effect 
in the reduction of efficiency or increase of cost where the 
work of repairing stations and bridges is in proximity to 
high-voltage wires. 

As to the track itself, the longer ties required to carry 
the third rail tend to load the ballast unequally; and un- 
less care is taken to tamp the long ties for their full 
length, the track is apt to get out of cross-level irregu- 
larly and objectionably. The presence of the third rail 
increases the cost of renewing ties and rails (about 15% 
each) and distributing ballast (10%). It also increases 
the difficulty of lining and surfacing track. It restricts 
the use of hand-cars and motor section-cars, and on 
multiple-track lines makes it difficult, if not impossible, to 
carry such cars from one track to another. Special care 
is required in handling rails, ties, switches, etc., but the 
increase in cost is partly offset by the general use of ma- 
chinery for such work. For cattle guards, the use of 
metal should be avoided. 

With the overhead system it is practically impossible 
to afford at all points sufficient clearance for employees 
standing on top of the highest cars. Signs or warning 
guards are required at low points, but the latter are liable 
to damage by the pantographs on the engines. In the at- 
tachment of the wires to existing bridges and other struc- 
tures it is necessary to afford ample insulation between 
them and to provide against contact between the structure 
and the trolley or pantograph. The overhead conductor 
also has an effect upon the design and location of signals. 

With either the third rail or the overhead conductor a 
drawbridge presents a special problem to provide propul- 
sion current without long gaps. A submarine cable can 
be carried to the pier to supply current to the conductor 
on the bridge,-with a very small gap at the ends of the 
structure. Steel structures (bridges or buildings) in close 
proximity to the third rail or the overhead wire should be 
protected by a device to open the circuit-breakers in case 
of a short-circuit to the structure. Snow and sleet may 
cause trouble with either system and necessitate the use of 
calcium chloride and scrapers to clear the rail or wire, 
while at terminals live steam may be used to clear ice from 
the pantographs. 

As to the effect upon the rails, the flange wear on curves 
is believed to be greater with multiple-unit equipment 
than with steam equipment. In one case this is estimated 
at 25%. ‘The damage to the wheels is less than with 
steam operation. The corrugation of the rail head is a 
noticeable detail where multiple-unit equipment is used, 
and is attributed to the fact that the trucks are heavier 
than those adopted with steam equipment. With elec- 
tric locomotives the rail wear is believed to be no greater 
than with steam locomotives of equal weight and wheel- 
base. In some designs of electric locomotives the propor- 
tion of the total weight that is below the springs requires 
the maintenance of track in better line and surface than 
with steam equipment and necessitates designing the loco- 
motive so as to restrict lateral movements that otherwise 
might become of such magnitude as to injure or displace 
the track. 

These features of electric equipment have also brought 
about the strengthening of spikes and tie-plates, thus add- 
ing to the cost of track construction, but tending to reduce 
the cost of track maintenance. 
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Relations Between Sewage Disposal and Water 
Supply Are Changing 


An Appraisal of Progress Is Made, Viewed in the Light of 
Recent Developments in the Field of Sanitary Engineering 


By GEORGE 


W. FULLER 


Consulting Engineer, New York City 


BOUT 30 years ago came the beginning of munici- 

pal sewage disposal for American cities. That 

was the period when the germ theory of disease 
was coming into general recognition and the Massa- 
chusetts State Board of Health was reorganized, with its 
experiment station at Lawrence to codrdinate the engi- 
neering, chemical and biological aspects of the purification 
of water and sewage along modern lines. 

During the past 25 years the successful achievements in 
the field of water purification constitute one of the bright- 
est pages in the field of Sanitary Engineering in America. 
It is true that there is much work still to be done in the 
field of water purification, both as regards its general 
adoption and its application at certain places where local 
conditions call for special treatment. Apparently progress 
in water filtration has been somewhat retarded through 
efforts to make chlorination serve as a substitute for it 
under conditions where it is not entirely adequate. Chlor- 
ination has done a great deal of good in the improvement 
of public water supplies. But it is not a cure-all, and its 
limitations are far more clearly appreciated with the prac- 
tical proofs now existing than when academically recited 
six or eight years ago. 


THE Status OF CHLORINATION 


In order to effect an adequate removal of objectionable 
bacteria it is necessary to apply chlorine in quantities 
sufficient to combine with the dissolved and suspended 
organic matters before the chemical will act upon the liv- 
ing organisms. The temperature of the water and period 
of reaction are likewise important. The great difficulty, 
however, lies in the inability to measure the amount of 
chlorine which the soluble and suspended (dead) organic 
matters use up before the chlorine becomes available for 
destroying the living organisms. Hence for many water 
supplies, subject to chlorination without filtration, real 
difficulties are encountered in adjusting the dose of chlo- 
rine so as to guard against objectionable taste and odors, 
on the one hand, and inadequate destruction of objection- 
able bacteria on the other. 

Undoubtedly chlorination allows public water supplies 
of good quality to be furnished without filtration under 
some special conditions. Newark, N. J., for example, 
has spent in the vicinity of $1,300,000 for the acquisition 
of properties upon its watershed for the purpose of pre- 
venting pollution, and it is understood that the city now 
owns about 65% of the watershed. The population 
has been reduced from between 35 and 40 per square mile 
in 1900 to a present population of about 16 per square 
mile for permanent residents and 5 per square mile for 
summer boarders. Chlorination is resorted to only after 
heavy rains, and yet the typhoid fever death rate is 
among the lowest of the large cities of the world. This 
is a highly commendable result, regardless of any financial 


comparisons wich might be made of the cost of filtration 
as contrasted With watershed protection. 

Present-day consideration of sewage disposal as related 
to water supplies involves the assumption that a first-class 
water supply from surface sources shall be subjected to 
efficient filtration, preferably aided by chlorination. 
There may be exceptions to this rule in instances where 
long periods of sedimentation are provided for water 
taken from sparsely inhabited watersheds. Where water 
filtration is not installed it is interesting to note, in pass- 
ing, the efforts made by various communities to avoid the 
effects of sewage pollution. 


CHANCES OF POLLUTION ON WATERSHEDS 


The custom established at Boston was later followed by 
New York City. The latter city spent several million 
dollars 20 years or so ago to eliminate pollution upon 
the Croton watershed and at its own expense installed and 
operates sewage purification works in several villages as, 
for example, Mount Kisco. Yet the City of New York 
is properly objecting to the establishment of an insane 
asylum and a training school on its watershed. It is 
also noteworthy that there is before the Legislature at 
Albany a bill which provides for a trunk sewer in the 
Sawmill River valley, through which it has been sug- 
gested that the triple-filtered and chlorinated sewage of 
Mount Kisco shall be delivered to the Hudson River. 

Jersey City, some 20 years ago, contracted for an im- 
pounded water supply of pure and wholesome quality, to be 
obtained without filtration from the Rockaway River with 
an impounding reservoir at Boonton where the water chlo- 
rination process was first tried in an exhaustive manner. 
Increasing population in the towns and villages on the 
Rockaway watershed has recently emphasized the con- 
tinued desires of Jersey City to have no purified sewage 
enter its impounding reservoir, even if it means a rela- 
tively large expense for an intercepting sewer discharging 
the liquid wastes below the Boonton dam. 

The towns along the north shore of Lake Michigan a@- 
jacent to Chicago are in some instances supplied with 
indifferently chlorinated and indifferently filtered public 
water supplies from Lake Michigan, but they have recently 
considered the enormous expense incident to the removal 
of all sewage of the recently created North Shore Sanitary 
District from the lake waters. Likewise, Milwaukee, with 
a program for a city water supply which does not include 
filtration, and which is also handicapped by objectionable 
results from chlorination, either as to bacteria or tastes, 
or both, is planning large expenditures on sewage disposal 
to secure a degree of purification sufficient at all times to 
guard against the pollution of its water supply. 

Almost everyone naturally has sympathy with com- 
munities which endeavor to preclude sewage pollution 
from their water supplies. Sanitary engineering in 








































































































America, however, has been developing a general program 
of favoring sewage disposal in relation to water supply 
along those lines which will give the greatest total benefit 
for a given expenditure of money. Unquestionably senti- 
mental developments bring many problems, at least on 
paper, outside of the scope of that relationship. And 
where the citizens can afford it they will no doubt proceed 
with that which they desire. Under such circumstances 
no one should object. 


INEFFICIENT SEWAGE WorkKS OPERATION 


Unfortunately in the past, sewage disposal in treatment 
works of artificial construction has too often, although 
needlessly, failed to accomplish that which was expected 
of it. No matter how adequately sewage works may be 
designed and built, it is necessary to operate them prop- 
erly. Inadequate attention to operation is a great weak- 
ness in the sewage disposal record of American towns and 
cities. Statistics compiled by a Committee of the Ameri- 
can Public Health Association last year showed that of 
1294 American sewage disposal plants, only about 60 
were provided with laboratory facilities and presumably 
with a proper operating staff. However, this record is 
not as bad as might appear at first glance, as only 93 of 
the plants serve communities of over 10,000 people. 

Perhaps the most striking change in the viewpoint of 
engineers as to the relation between sewage disposal and 
water supply is the need of looking at these problems 
objectively and not subjectively; that is, not in the light 
of what they might accomplish, but of the work which 
they really do. In many sections of the country it is 
unquestionably true that waterways must carry a greater 
or less portion of the sewage wastes. Prof. Earle B. 
Phelps has recently stated in the U. S. Public Health Re- 
ports a general principle for codrdinating conflicting 
viewpoints, as follows: 

“Conservation of natural resources demands that the 
greatest possible advantageous utilization be made of the 
various properties of a stream. This may include such 
uses as navigation, drainage and irrigation, power devel- 
opment, domestic water supply, fishing as an industry, 
pleasurable and health-giving enjoyment by the people in 
such forms as boating, bathing and fishing, the disposal of 
sewage and waste, the enjoyment of scenic beauty, and 
various minor uses. These may all be indulged without 
further restriction than that the less important shall not 
interfere with or curtail the more important, the import- 
ance of any usage being measured in broad economic terms 
of public welfare.” 

It is no longer prudent to say offhand that an Imhoff 
tank, a fine screen, a trickling filter, or chlorination, is 
just what is needed for any particular local problem of 
sewage disposal. To a degree far greater than is generally 
or clearly realized, it is necessary to recognize that local 
problems of sewage disposal must be solved, if solved 
wisely, by adjustment to a wide range of local factors and 
conditions. The problems differ so widely that the idea of 
a general solution applicable to a great many problems is 
no longer satisfactory. 

Boti WATER AND SEWAGE TREATMENT FOR CLEVELAND 

Cleveland, after wisely deciding to adopt water filtra- 
tion, is now developing sewage treatment works to make 
the lake shore clean and the shore waters thoroughly safe 
for bathing during the warm season of the year. Surely 
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this program of giving the citizens satisfactory conditions 
during the summer, although for a time it may mean that 
slightly treated sewage will be dispersed through multiple 
outlets in deep water far from shore during the winter, 
is wiser than to attempt to give the people less:than.they 
want in summer and more than they need in winter. 

The 1909 Treaty between Great Britain and,the United 
States with respect to controlling the pollution of boun- 
dary waters so that life and property on one side shall not 
injure health or property on the other has done much 
toward crystallizing the viewpoint herein discussed. 
Essentially work on boundary waters has been directed 
toward a codrdination between natural conditions and 
agencies and needed works of artificial construction, all 
with a view of bringing about a combined effect intended 
to give proper hygienic results with due regard to the 
financial aspects of the case. 


INTERNATIONAL COMMISSION’Ss ALLOWABLE POLLUTION 


In 1914 the International Joint Commission, on the 
basis of expert testimony, endeavored to establish a limit 
in the pollution of boundary waters, the intention being 
to designate a proper load for water filters beyond which 
limit pollution should not be allowed to go. This testi- 
mony indicated an allowable degree of pollution corre- 
sponding upon an average to that found in the Thames 
River at Hampton, England, or to the condition of the 
Merrimac River water at Lawrence after the latter had 
been freed of about 90% of its pollution. An effort 
was made to study this question bacteriologically in terms 
of determinative B. coli, but the available presumptive 
B. coli data in this country are so intimately associated 
with uncertain methods of analysis indicating the presence 
jointly of fecal and non-fecal members of this group, that 
this phase of the subject is now much muddled and it will 
be necessary to get further data on a more reliable basis. 

Professor Phelps has endeavored to express the bacteri- 
ological limits in the pollution of water which may be 
safely applied to water filters in terms of stream flow per 
capita, with due account given to “self-purification.” This 
is, of course, desirable, but it in turn will have to be ad- 
justed to sound data as to fecal pollution to be obtained 
with improved methods of bacteriological analysis. 


Treasury DEPARTMENT STANDARD 


The so-called Treasury Department Standard of waters 
used by interstate carriers, that is, with a maximum limit 
of 2 B. coli per 100 c.c., has a direct bearing also upon 
this question, as inevitably a safe loading upon water fil- 
ters will also be limited by taking a certain assumed 
quality of output and then working backward from that 
result. Here, too, the reliability of methods of analysis 
past, present and prospective, comes clearly to the front. 

Enough has been said to show that the art of sewage 
disposal is undergoing a change in its relation to water 
supply along what is believed to be sound and rational 
lines. Unfortunately the yardsticks for measuring the 
results are unquestionably crude and subject to material 
improvement, to say nothing of the exceptions which may 
be exploited, te a normal relationship of sewage disposal 
and water supply. As a general proposition, however, the 
idea of predicating the solution of these municipal 
problems on the results which ought to be actually ac- 
complished under various local conditions cannot be 
controverted. 
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LTHOUGH the citizens’ training camp at Mon- 

terey, Calif., was essentially an infantry camp, a 

training in the fundamentals of military map- 
making, bridging and field fortification was given. As 
only one engineer officer and a detachment of 14 engineer 
troops from Company F, Second Regiment, United States 
Engineers, were assigned to the Monterey camp, civilian 
engineers who cared for extra training in these branches 
were utilized as instructors. Preliminary instruction was 
given these men after the regular infantry work of the 
day was completed. Afterward, selected men were ex- 
cused from the greater portion of the strictly infantry 
work for five days. This arrangement permitted the ex- 
ecution of a greater variety of work and a more personal 
degree of instruction to the non-technical students than 
would have been attained 
otherwise. With an average 
strength only slightly under 
1200 men, the value of this 
arrangement was high. 
Since no military map of 
the maneuver area was 
available, a control map 
was the first work assigned 
to the engineer student 
corps. <A section of the 
Monterey United States 
Geological Survey sheet was 
enlarged and the military 
features added by service 
methods, the area being 
divided into suitable sectors 
and a party assigned to 
each. The entire area was 
mapped in a single day; 
during the night a drafts- 
man in the engineer detach- 
ment closed and traced the 
field maps, and issue of 
finished maps was made 
to all company officers the morning following. The men 
employed on this reconnoissance were afterward utilized 
as instructors in the principles of road sketching. This 
work consisted of a lecture on the use of the service in- 
struments, followed by a short road traverse. 

Spar and ponton bridging methods were shown. Two 
evening periods were spent in teaching the engineers the 
specified knots and lashings and bent framing. On the 
third day the entire training regiment was marched to a 
selected canyon in the Presidio grounds and undertook the 

building of a double-lock spar bridge. The engineer 
“rookies” were detailed to the clearing of the site, framing 


Civilian Engineers Instruct “Rookies” 
at Citizens’ Training Camp 
quire a Working Knowledge 


—Profit by Lesson of European Conflict 


By J. W. SWAREN 
Hayward, Calif. 
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the Methods of Warfare 





of bents and distance frame, and erection. The regiment, 
less the engineers, was assigned to the task of felling trees, 
trimming timbers and transporting these to assigned 
yards. A standard 45-ft. double-lock span was erected, 
and then demolished by explosives. 


Ponton BripGe Buitr In 27 Minutes 


Ponton instruction was given with the light equipage 
with the Rees type of portal trestle. One evening was 
spent in teaching the mechanism of the trestle and ponton 
assembly. This was followed by six drills, laying a six- 
pier (trestle, four pontons and one crib) bridge across 
a neighboring lagoon. Next, there was an exhibition drill, 
36 men participating, the entire bridge, 108 ft. long, be- 
ing laid in 27 min. Then came the demolition by explos- 
ives of one bay. The bridge 
was afterward dismantled, 
7 min. being consumed in 
removing all chess and balk, 
while in 13 min. the pon- 
tons and trestle were dis- 
mantled and stowed in 
proper order on shore, 
While far from a record, it 
is a good indication of 
the possibilities of engineer 
training. Previous to this 
experience most of the par- 
ticipants had been imbued 
with the idea that military 
eygineering was essentially 
makeshift, accuracy being of 
little importance. It was 
found, however, that the 
trestle must be lined with 
great accuracy and erected 
with a precision that seemed 
impossible of attainment 
with such apparently crude 
equipment, or the offshore 
terminal would not land where desired. However, after 
the maul and stake squad had laid and relaid the ramp 
mudsill a few times, the idea was caught, and thereafter 
the work proceeded without the difficulties which were en- 
countered in the early days of training. 


Cuter INTEREST IN FreL_p ForRTIFICATION 


Chief interest, however, centered on the works in field 
fortification. With the exception of the mine sap, thes 
were laid out on the basis of complete shelter for on 
company reinforced by a machine-gun platoon. The site 
selected for this work was.a_long narrow clearing in th 
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QUICKLY PREPARED BLUEPRINTS IN HANDS OF ENGINEERS GUIDED WORK OF SPECIALLY DETAILED SQUADS 


chaparral that covered a large portion of the maneuver 

area. Though there were several cross-gullies, the maxi- 

mum difference of elevation was not over 6 feet. 
TRENCH CONSTRUCTION PROBLEMS 

Special instruction covering location of trench trace, 
delaying works .and:shelter was given to the engineer 
corps. Each engineer; was assigned a definite task, and 
issued blueprints covering it. The actual work was done 
by details from the regiment and was spread out over 
three days. As each detail worked but a short time on a 
task, moving on to the next, every man had an oppor- 
tunity to study each provision of the entire works. 

The soil was an old compacted beach sand, standing 
well for several days without shoring or revetment, but 
caving badly after considerable exposure. It was fortu- 
nate that not more than half a dozen cave-ins requiring 


even temporary support occurred, as available revetment 
material was scarce, the manzanita chaparral being en- 
tirely unsuited for making gabions. It is frequently said 
that one of the chief points of difference between civil and 
military engineering, is that cost in the latter is of little 
consideration. These conditions indicated pointedly that 
economy of material is a prime consideration in all mili- 
tary work. This becomes doubly true in a devastated 
theater of operation. Also, it brought out that the mili- 
tary map should carefully show every timber structure, 
even the humble board fence having other uses than 
merely as a supply of fuel, while a flume might be a 
veritable gift of heaven if it paralleled a line of fire 
trenches. 

A single line of fire trenches consisting of 10 traversed 
squad trenches was located just below the skyline of a low 
knol!, the highest part of the area. Several trees that 
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SANDY SOTL MADE EASY WORK OF TRENCH DIGGING 






might serve as excellent aiming points were scattered over 
the area, and precautions to avoid these were taken. 
Machine-gun emplacements were located at each flank, 
with the embrasures permitting a grazing fire and cover- 
ing the obstacles in front by crossfire. Sandbag revet- 
ments were used, and a 5-ft. 6-in. trench, with bullet-proof 
parapet and parados, connected these emplacements with 
the nearest squad trench. 

The squad trenches were all of the narrow type, devel- 
oped under the stress of the accurate artillery fire experi- 
enced in the present European War. Communication was 
provided by a labyrinth immediately in the rear. All 
traverses between the fire and communicating trenches 
were sufficiently thick to resist field-artillery fire, but the 
traverses between squad trenches were designed against 
rifle fire only. Each squad trench was designed to illus- 
trate a different tactical principle. 

Elbow rests were not provided in any instance, as it has 
been found that the men prefer to cut their own and, 
while pressing close to the front wall, are better protected 
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AND STOOD FOR SEVERAL DAYS WITHOUT SHORING 





The trench illustrated 
above is the type that ordinarily would be constructed 


from shrapnel or high-angle fire. 
when two or three hours are available before the advance 
of the enemy will probably ma contact. 
of trenches, in the picture at the right, shows how a simple 
standing trench may be gradually strengthened to the 


strongest type of fieldwork, 


The group 
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LOOPHOLES CoNsTRUCTED BY DIFFERENT METITODS 


Another series was intended to illustrate the use of re 
Its profile was 4 ft. wide at the 
top, excavated to elevation 3 ft. 6 in., where a firing step 
1 ft. 6 in. wide was left on the front wall and the exeava- 
tion continued to elevation 5. Brush and pole revetment 
supported the walls and floored the trench and_firing- 
step treads. When the parapet had been raised 6 in., logs 
. 8 in. in diameter were laid to form loopholes when covered 
by a roof of poles. 


vetments and loopholes. 


The smaller diameter was laid in- 
the 
increased diameter of 


ward, making the throat approximately 3x8 im: 


mouth was flared 18 in. wide, the 
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the log bringing the height to approximately 10 in. Earth 
was piled on the roof until the parapet command was 
somewhat than 2 ft. 6 in. the parados being 
brought to a similar height. 

Another trénch had exactly the same profile, but the 
loopholes were formed by open-ended plank boxes 8 x 8 in. 
at the throat, 3 ft. 6 in. long and 12 x 12 in. at the mouth. 
Still another was designed to illustrate the use of gabions 
and fascines : 


more 


but as noted above, these could not be made, 
and sandbags were substituted. 


This trench was covered 
by wire netting carried on crossed stakes, designed for pro- 


tection against hand grenades. 

Each squad trench was connected to its neighbor on 
either side by an 18-in, communicating trench running 
around a thick and 4 ft. long. At 
each traverse a trench led back to a communication trench 
running the whole length of the position. 


traverse 3 ft. 9 in. 


These trenches 
were excavated to elevation 5 ft. 6 in., with 1-ft. parapets 
on each side. Being only 18 in. wide at the tread, good 
cover against rifle and shrapnel fire was provided. Drain- 
age for the entire fire-trench system was provided by a 


TEAM WORK THE FIRST REQUISITE 


flank. 
not reached, this proved to be an unnecessary precaution, 
but served to draw attention to this feature of field forti- 
fication. 


sump and drain on the right As groundwater was 


Must Bre 

‘Two covered passageways, leading back to the cover 
trenches, were excavated to elevation 6 ft. 6 in. and roofed 
with planking carrying an earth cover 2 ft. deep. The 
pne on the right flank was a single passageway 18 in. at 


COMMUNICATION Ways DEFILADED 


CHESS AND BALK ARE EASILY HANDLED 
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ACROSS A BRIDGE BUILT IN 27 MINUTES 

the tread and was zigzagged with increasing angle to the 
perpendicular as the fire trenches were approached, illus- 
trating the proper method of defilading. The one on the 
left flank was a double way, 36 in. at the tread, and main- 
tained the same angle of zigzag, illustrating how the tan- 
gents become more and more enfiladed as the fire trenches 
are approached. 

An interesting feature of trench location was developed 
in the cover trenches. For most effective manning of the 
squad trenches, these should be not farther than 100 yd. 
in the rear; to minimize fire effect, not nearer than 25 yd. 
Placing the fire trenches under the skyline made it -neces- 
sary either to expose the cover trenches to excessive fire 
or to place them at a distance so great that effective man- 
ning of the fire trenches was hampered. A compromise 
was effected by deflecting the line of cover trenches 
slightly and deepening the cover of the more exposed. 

Six cover trenches, each 12x12 ft. and excavated to 
elevation 7 ft. 6 in., were built. Plank roofs supported 
by old railway ties for stanchions carried the earth-cover, 
which was 6 ft. minimum. All were connected by com- 
munication trenches, and each had a ventilating opening 
at the rear. One was arranged as a dressing station, three 
as quarters for men, one for kitchen and one officers’ 
quarters. 


DELAYING WorKsS CONSTRUCTED 


Obstacles and delaying works were constructed over a 
zone 25 ft. wide, 40 yd. in front of the fire trenches. 
These were divided into six sections, each illustrating a 
definite type. Heavy land mines, light land mines and 
fougasses were laid in front of the obstacles; and in the 
tactical maneuver conducted to show the proper use of 
the works, a considerable diversion was caused by ex- 
ploding these. But little instruction was given in mining 
and running saps, a single gallery being run about 25 ft. 
by the sheeting method; but due to lack of time, no at- 
tempt was made to build a grand gallery, drive listening 
galleries or sink shafts. 

All the work described was executed under the direc- 
tion of the engineer officer attached to the camp, Capt. 
Richard Park, Corps of Engineers, U.S.A., who permitted 
the use of the photographs and drawings herewith. It was 
due to his untiring labors that every attendant at the 
camp was enabled to get a comprehensive understand- 
ing of the elements of field engineering. 
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Concrete Structures Wrecked by Intense Heat at 
Cereal-Plant Fire Causing $2,000,000 Damage 


Quaker Oats Co. Loses Nine Buildings of Various Types Covering 
Ground Area of 4 Acres; Temperature Estimated Above 2200° F. 


IRE of almost blast-furnace intensity started Dee. 

11, 1916, by an explosion in the drying building 

and fed by stored supplies of highly inflammable 
cereals, destroyed in 12 hours practically the entire plant 
of the Quaker Oats Co., at Peterboro, Ont., consisting of 
nine buildings of different types, covering a ground area 
of £ acres and representing a loss of $2,000,000. Twenty- 
six people were killed. Among the badly damaged strue- 
tures was a large six-story reinforced-concrete warehouse 
of the flat-slab type, which, according to the evidence, had 
been subjected to temperatures higher than 2200° F. No 
type of structure, it is held, could have stood up under 
such intense heat of such long duration. 

After the fire, W. W. Pearse, City Architect and Super- 
intendent of Buildings of Toronto, Ont., delegated T. P. 
Mylrea, Engineer in Charge of Tests, to make a thorough 
investigation of the fire, particularly in regard to its 
effect upon the reinforced-concrete structures. From Mr. 
Mylrea’s excellent report and from other facts brought 
out in the investigation by the Canadian Fire Under- 
writers’ Association the accompanying description of the 
fire and its effect on the structures has been prepared. 


COLLAPSED: > 


Cleaning Frame Metal Clad 


Building Elevator 








The general layout of the Quaker Oats plant. which was 
devoted to the manufacture and storage of cereals. is 
given in Fig. 1. The buildings and their tvpe were as 
follows: 

Boiler house—Two-story brick: 50x92 ft. Drying 
building—Eight-storv brick ; conerete on steel floors, with 
wood roof; 53492 ft.. Mill—Eight-storv brick; sem) 
mill floors and roof: 83x 132 ft. Warehouse No. 1 and 
Office Building—Four-story brick; semi-mill floors and 
roof; 83x 130 ft. and adjoining four-story brick; semi- 
mill floors and roof; 104x83 ft. All the preceding 
buildings were in one group and communicated through 
openings, mainly protected. 

Cleaning mill—Six-story brick; semi-mill floors and 
roof; 44x 59 ft.; 40 ft. west of drying building; com- 
municated with latter through concrete tunnel in base- 
ment and metal bridge passage on top story, with firedoors. 
Elevator—Joined cleaning mill on north; ten-story 
frame metal-slab crily construction. Reinforced-concrete 
grain elevator with reinforced-concrete circular tanks 

20 ft. north of elevator and communicated with it 
through concrete tunnel in the basement; steel passage 
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Cross-Section of 
Reintforced-Concrete Warehouse 


FIG. 1. LAYOUT OF QUAKER OATS PLANT AND DETAILS OF REINFORCED-CONCRETE WAREHOUSE 
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Concrete Warehouse All Ablaze 


VIEWS 


FIG. 2. 


warehouse (No. 
60 x 280 
ft.: separated from cleaning mill by 60-ft. opening and 


from grain bin. Reinforced-concrete 


2) Six-story ; flat-slab floors, with brick walls: 


connec ted I\ bridges and tunnels. 
The entire property, with the exception of the rein- 
(No. 2), 


elevator and certain portions of the drying building, was 


forced concrete warehouse the concrete grain 
under automatic-sprinkler protection of the dry-pipe sys- 
tem, with the exception of the boiler house, which was 
pipe. The 
warehouse was protected with wire-glass windows, 

The 
height of four stories in 1910, two upper stories being 
added in 1916. The earlier stories are of the flat-slab 
tvpe designed at that time by the Leonard Construction 


equipped with the wet reinforced-concrete 


reinforced-concrete warehouse was erected to a 


Co., Ltd., which was the engineer and contractor for both 
parts of the building. The general design is shown in 
hig. 1. 
diameter of the columns on the third and fourth stories 
was Increased to take care of the additional load, by 


When the upper Two stories were erected, the 


wrapping on expanding metal and pouring concrete to 
the new diameter. This floor—that is, 
was increased from 7 to 9 in. in thickness by laying ex- 


the former roof— 


panded metal upon it and pouring another 2 in, of 
the old floors were 
reinforced with separate steel hoops about 14 x 4 in. 


{ 
The columns 
four stories 


concrete. The columns throughout 
sec- 
tion, placed on 8-in, centers, 
spirally hooped. The earlier drop 
panels at the top of the columns. The upper two, how- 
ever, had drop panels except at the wall columns, where 
a bracket was substituted. 


new were 


had no 


In the corner columns these 


ante arepsace nape 
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Destruction Nearly Complete 





PROGRESS OF FIRE 

brackets were lacking. The grain elevator, the only other 
concrete structure, was of cylinder units of accepted 
design. 

All concrete in the building was apparently of good 
quality, the aggregate consisting of a local gravel made up 
largely of limestone pebbles with a slight admixture of 
granite pebbles. The steel was covered with at least 1 in. 


and generally 14 in. of concrete. 


PROGRESS OF THE FIRE 


The fire was started about 10 o’clock in the morning 
by an explosion in the drying building. The explosion 
blew out the north and east walls of this building and 
uch of the firedoors as were not already open into the 





FIG. 3. WHAT IS LEFT OF THE CONCRETE WAREHOUSE 
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adjoining building. The walls in falling broke the steam 
onnections to certain of the fire pumps and thereby great- 
y hindered the subsequent fire fighting. The fire spread 
very rapidly through the adjoining mill. and was kept 
from breaking into the adjoining warehouse for some 
time by the wall and the firedoors, which the employees 
managed to get shut before the fire got that far. Mean- 
while, the fire in Mill B fed on the very inflammable 
cereal content and raged strongly on all floors. Through 


Typical Hooped Column 


How Face Brick Melted 
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various difficulties that it is not necessar\ 
the water service failed to provide pressure 
fight the fire effectively. For the same 
reasons the sprinkler system worked at 
eliciency. 

The fire soon swept through the group of 


comprising the otfice, the warehouse, the mull for 


cleaning and the boiler house, all of which were of non 


fireproof construction. About three-quarters of an ho 





Peeled Enlarged Column 


FIG. 4. DETAIL VIEWS SHOW DESTRUCTION INSIDE CONCRETE WAREHOUSE 
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after the beginning of the fire the contents of the rein- 
forced-concrete warehouse caught, fire starting on the 
third and fourth floors, where there were large piles of 
box shooks.: An attempt was made to close such of the 
Wire-glass windows as were open on the exposed side and 
to get a stream of water on the blaze, and all except 
one window was closed. That could not be reached. The 
fire intense that it 
broke through the other wire-glass windows. 


entered there, but soon became so 


The contents of this warehouse are shown in the dia- 
gram in Fig. 1. They were, with the exception of a few 


spaces in the basement, highly inflammable, and the fire 
hecame almost immediately beyond control. Almost blast- 


FIG. 5. LOOKING INTO STANDING 


CONCRETE 


SECTION OF 
WAREHOUSE 


furnace conditions prevailed in the interior of this con- 
crete building during the whole of the afternoon. Some 
of the accompanying views show fierce firés on every 
floor. Early in the fire the wire glass was hanging in 
sheets down the wall, and the steel window frames 
commenced to melt. The fire raged in this warehouse 
without any water being put on it ,until 6 p.m., when 
62% bays north of the center of the building collapsed. 
The position of these bays is shown on the drawing and 
general location of the building in some of the views. 
All the buildings shown in Fig. 1, with the exception 
of the reinforced-concrete grain bins, were ruined by the 
immediate fire, and all except the concrete warehouse 
were completely destroved. The grain bins were some- 
what spalled in their lower 15 ft., and in one of the 


easterly bins a small hole was burned through the wall : 
but this hole was below the level of the floor of the bin. 
so that no damage was caused. Later, however, a fir: 
smoldering along conveyor-belt passages beneath tly 
grain bin caused an explosion that blew the top off on 
of the bins into the river. With these exceptions, thi 
bins were not particularly damaged. 


INTENSE Heat MEttTs Brick 


The outstanding feature in the fire is the intense heat 
to which all the structures were subjected over a con- 
siderable period of time. In parts of the plant. cast- 
iron car wheels softened and sloughed down into ellipses. 
Machinery parts melted and ran along the floors. Sash 
weights were melted out of all semblance to their origina! 
shape, and in one wall inside the reinforced-concrete 
warehouse the bricks melted and flowed down the face of 
the wall and along the floor like molasses for a distance 
of 18 in. This wall is shown in Fig. 4. It was a clay 
gray stock brick machine molded. It should be noted 
that the cement-mortar joints were only dehydrated and 
staved protruding from the reduced brick face. 

Concrete wherever it was attacked by the intense flame, 
was dehydrated to a considerable depth; but in no place 
could any fused concrete be found. Dehydration, how- 
ever, completely destroyed the strength of the concrete 
and together with the reduced resistance of the heated 
steel reinforcement undoubtedly was responsible for the 
collapse of the midsection of the building. In other 


locations such concrete could be readily picked away with 


a small tool to a considerable depth. 

The whole building expanded and contracted under the 
heat and subsequent cooling, as did the Edison buildings 
at West Orange, N. J., but the brick walls were not 
otherwise damaged except by minor surface spalling. As 
a result, diagonal cracks appeared along the face of the 
brickwork at ends of the standing portions. In one case, 
in the elevator penthouse of the building, the elevator 
guides, which came within an inch of the building, ex- 
panded so that they pushed up into the concrete floor 
slab forming that ceiling. The limestone facing of the 
building has been calcined in places to a depth of nearly 
a foot. 


How ConcreTE WAREHOUSE Was DAMAGED 


In the reinforced-concrete building the collapse of 6% 
bays out of 14 is complete through all the stories. In 
the remaining section, failure is incipient. Floor slabs 
have sagged throughout the building, as shown very defi- 
nitely in the photographs. Columns are spalled, and 
walls are cracked. The salvage is practically nil. In 
his report on the damage to the concrete building, Mr. 
Mylrea says: 

“Blocks of concrete may be readily broken off. At 
depths of about 1 in. the aggregate thus exposed show~ 
no noticeable effect, unless it be of some coarse crystalline 
structure, such as granite. One such piece of granite as 
big as a man’s fist was easily crushed by the grip of 
one hand. Closer to the surface the aggregate is calcined : 
the surfaces directly in contact with the fire were every- 
where caltined from } th 4 in., and on those blocks which 
fell into the fire in the collapsed portion calcination is 
practically complete. At no point is there any evidence 
of fusion of the aggregate in the concrete. At first glance 
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the material hanging from the cracks in the ceiling, shown 
in one view in Fig. t, might be taken for fused concrete, 
but chemical analysis makes it practically certain that this 
is phosphatic material from ‘Quaker’ Oats” which was 
piled in cases on the floor above. 

“All floors had been given a 1-in. wearing surface, and 
practically evervwhere throughout the standing portion 
of the building this 1-in. surface has left the main slab. 

“The reinforcing rods, even though protected in some 
cases with a very thin coat of concrete, were not oxidized 
until exposed. This might have been inferred from the 
fact that a thin coat of cement mortar will prevent rust. 
which is somewhat analogous to the black oxide formed 
on metal when subjected to fire; but whenever a_ slab 
failure occurs, the broken ends of the rods were drawn 
down as in any typical tension failure. 

“That the shape of columns had something to do with 
the damage they sustained is evident, but the appearance 
of all the columns shown is very deceptive. The dehydra- 
tion has affected the columns as well as the slabs and 
extends to well inside the circular hooping. Tmmediately 
after the fire, this was scarcely apparent, but the ensuing 
weather caused the appearance of the concrete to change 
considerably, 

At first a freshly fractured piece of dehydrated concrete 
could scarcely be distinguished from a good piece, but 
the weakness soon became apparent, the mortar among 
the aggregate having more the appearance of dry blue 
clay. It is altogether possible that the hooping on the col- 
umns is largely responsible for their not failing. One view 
in Fig. 4 shows the partial failure of a column due to the 
spiral hooping not inclosing sufficient of the concrete and 
offers partial support to the statement just made. On all 
the columns, however, a few light blows with a hammer 
will detach large pieces of the concrete outside the hoop- 
ing. 


CONDITION OF GRAVEL CONCRETE 


In regard to the disintegration of the gravel aggregate 
under fire, the: observer seemed to think that there was 
no breaking up of the gravel itself. The concrete failed 
from the separation of the mortar from the gravel. It 
should be remembered, however, that this gravel was not 
quartz, but was mainly of limestone pebbles with some 
granite pebbles. 

The building was designed for a live-load of 200 Ib. 
per sq.ft. On account of the location of the elevator 
and the ease of loading some slabs ahead of others, it 
seems probable that there was a considerable overload 
in some portions of the building. At the north end this 
apparently reached as high as 340 |b. per sq.ft. While 
the design of the building, particularly of the slabs, is not 
quite up to present-day practice, it was ample at the time 
the design was made and was in fact quite sufficient for 
any normal condition. The very intense heat to which the 
building was subjected makes negligible any discussion 
regarding the detail design or the safe loading under that 
design. 

It appears, however, that the wall panels were not de- 
signed up to the loading capacity of the interior panels, 
which fact, together with the higher loading to which 
they were subjected, probably accounts for the greater 
sagging in the wall bays of the standing portion. One 
of the views in Fig. 4 shows how uniform is the sagging 
along a typical wall bay. 





Contractors Methods Differ on 
166 Miles of Highway Work 


Adequate Water-Supply and Reserve of Aggre- 
gate Near Mixer Lessen Number of 
Shutdowns and Save Time 


FTER studying the methods and equipment of nin 
contractors who are building 166 miles of hard-sur- 
faced roads in Vermilion County, Ilinois, P. C. MeArdle, 


superintending engineer, has reached these general con- 
clusions: An adequate supply of water is the first and 





FIG. 1. NARROW-GAGE Y CRAMPS STOCKYARD 


most important consideration, A regular supply of ma- 
terial, with proper and sufficient equipment to unload and 
reload aggregate at the central station, is the next 
requisite. Proper transportation equipment—engines, 
cars and track—is the third. Of great importance, also, 
is a central-station dispatcher who can direct transporta- 
tion and keep the trains moving on schedule. 


PUMPING DIFFICULTIES 


On account of the apparently simple nature of pumping 
equipment, more difficulties arise from the necessity of 
furnishing an adequate amount of water, according to 





FIG. 2. DUMPING PROPER PROPORTIONS DIRECTLY 
INTO SIDE LOADER 


Mr. MeArdle’s findings, than from some of the more com- 
plicated transportation problems. To secure the supply 
required for the section covered by its contract, the 
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Prendergast-Clark Construction Co. was forced to sink a 
G-in. well, 125 ft. deep. Water from this source was sup- 
plied to the work through 20,000 ft. of 2-in. pipe. The 
Leader Tron Works, which manufactured the pump, esti- 
mated that, at 250 Ib. initial pressure, it would deliver 
12,000 gal. per hour through 15,000 ft. of clean pipe. At 
this distance the pressure would be but 15 Ib. per sq.in.; 
and to insure a supply through the balance of the distance, 
a rotary booster pump, run by a 2-hp, gas engine, was 





WHEELS 


FIG. 3. EVERYTHING—EVEN THE BIN—IS ON 
installed at midlength of the pipe line. Near the point 
where work was being prosecuted, a 72-in. culvert pipe, 
20 ft. long and closed at one end with concrete, was 
utilized as a reservoir. In this manner cheap storage was 
provided near the work for 4000 gal. of water. 


How Inpustrrtan Equipment Is HANDLED 


The unloading and reloading plants are all located at 
small towns or sidings and as near the center of the con- 
struction sections as possible. The outfit at Collison, on 
the Chicago & Eastern Illinois, is the second set-up for 
the Prendergast-Clark Construction Co., the first being 
on the Illinois Central at Armstrong. The plant and 
stock piles at Collison are cramped for room, as shown in 
the photographs, being located in the center of a narrow- 
gage Y. A  stiff-leg derrick equipped with a three- 
drum engine and swinging engine operates a }-vd. bucket 
at the end of a 40-ft. boom. The device keeps two 20-yd. 
hoppers filled, either from new shipments or from the 
stock piles. 

The procedure is to load 20 of the 14-yd. cars from the 
hoppers and 20 more with the derrick, while the dinkey 
A train of 40 cars can be loaded 
in While a record 
run of 1058 lin.ft. of 10-ft. pavement in 10 hours was 
heing made, round trips to the job, 44 miles away, were 
made in 2 hours. Seventy cars were used, all switching 
being done by a horse. The material was dumped on the 
subgrade and wheeled to the hopper of a concrete mixer, 
rated at 22 cu.ft. dry mix. This outtit made a record of 
440 lin.ft. in 5 days. 

The central plant of A. D. Thompson, at Jamesburg, 
parallels a siding and consists of two 60-yd. elevated hop- 
vers, 30 ft. high, through which all aggregate passes. The 
hins rest on a framework of steel angles and channels so 
that the bin can be removed easily to a second station at 
Potomac. Sand and stone are elevated from a hopper 
under the railroad track by a bucket conveyor operated by 
an 8-hp. gasoline engine. Forty 14-yd. cars and two en- 
vines make up the train equipment. The maximum haul 
is 44 miles. Material is proportioned in the cars, which 


takes on coal and water. 
15 min. under favorable conditions. 


















































are dumped directly into the charging hopper of a side- 
loading mixer, the capacity of which is 27 cu.ft. dry mix, 
or 18 cu.ft. wet mix. 

Some of the obvious advantages and troubles of dump- 
ing directly from industrial cars into the mixer hopper, 
as well as the possible remedies for the difficulties met 
with, were discussed by the superintendent and the county 
and state engineers. The greatest advantage arises from 
the fact that, as the material is not dumped on the sub- 
grade, there is no danger of getting clay into the concrete. 
Further, a second handling by a shovel and wheelbarrow 
crew ts eliminated, and the method makes possible an ac- 
curate measurement of maierial at the bins by filling the 
cars up to a definite mark. There is better protection of 
cement, as it is all kept at the central-station storage 
house or loaded direct from railroad to industrial cars. 

The disadvantages of this scheme, as at present oper- 
ated, are as follows: Lack of a storage “reservoir” at the 
mixer to tide over a period of temporary delays due to 
such things as a car jumping the track, switching difli- 
culties and any hitch in the schedule of train movements. 
These are real difficulties, for it is estimated that the 
mixer has operated only about half-time. To maintain a 
suitable “reservoir” of material to keep the mixer going 
at a constant rate would require an estimated total of 90 
cars plus the necessary track back of the mixer. This is 
50 more cars than were actually provided and represents 
the added investment that would be required. 


SEVERAL REMEDIES ARE SUGGESTED 


This method involves other smaller difficulties, but they 
are gradually being eliminated. To lessen the number of 
derailments, it is desirable that the center of gravity be 
kept low; but despite this fact, springs have been put on 
some of the cars, raising them about 4 in., and the added 





FIRST LINE OF PILES CLEANED UP; TRACK IN 


FIG. 4. 
a SECOND POSITION 

resiliency has considerably reduced the tendency of the 
cars to jump. 

The cars do not dump out clean into the side loader, 
and two or three men are employed to scrape out the 
residue. Little or no time is lost, but the men are an 
added expense. An arrangement whereby the car body 
can be tilted over farther, using a cable from a crab on 
the mixer engine, is one method suggested; and another 
is to lay i the cars a piece of sheet metal that could be 
pulled out by the same means. The difficulty would be 


avoided if the cars céuld dump from a more elevated posi- 
tion. 


A small section of elevated trestle running on top 
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if the regular track has been suggested, but there would 
then be the difficulty of pulling the cars up the necessary 
incline, the shifting now being done by hand. A sta- 
tionary incline was used at the concrete plant for the 
Chicago municipal-pier superstructure. Here a cable from 
a hoisting engine hauled the cars up the approach. The 
“mounted-trestle” scheme has been used in Detroit on the 
street-railway work, but it is an expensive outfit and so 
far has not been considered feasible for temporary track- 
work. 


SUPERINTENDENT WATCHES TRANSPORTATION 


Some items of the equipment on other contracts are 
worthy of notice. The P. M. Johnston Co., of St. Elmo, 
Ill., working on a 20-mile section, unloads material from 
cars to home-made bins that discharge into 14-yd. indus- 
trial cars. Two engines are provided, but the record for 
the season, 896 lin.ft., was made when only one engine 
was used on the road, 
they 


the other switching the cars while 
The maximum 
miles, and a total of GO cars was used. 


were haul was 4} 
The material was 
dumped directly into a special side-loading mixer, -rated 
at 33 cu.ft., wet mix. 

On division 4 the Eclipse Construction Co. pays little: 
attentien to the mixer end of its outfit, that being left to 
a competent foreman, while the superintendent spends 
most of his time looking after transportation. With a 
mixer rated at 26 cu.ft. dry or 17 cu.ft. wet mix and 
charged from stock piles, the record for a 9-hour day 
952 lin.ft. One engine hauls the 40-car 
though 20 additional cars facilitate progress. 


being loaded. 


was trains, 


An un- 
loader passes all material from bottom-dump cars by 
bucket elevator to a 40-vd. hopper. 


Dire MIXER 

On section 7, handled by the Granite City Lime and 
Cement Co., an 11-cu.ft. wet-mix machine is charged with 
wheelbarrows from material dumped on the subgrade in 
two lines of piles. The first line of piles is deposited with 
the track laid to one side of the axis of the roadway, the 
piles being placed on the axis. The track is then shifted 
outside of the side form and the material dumped toward 
the roadway. On this contract all side-ditch grading is 
done and shoulders brought up to grade ahead of the 
mixer. This gives a substantial base for the second dinkey 
track and also permits traftic to compact the shoulder area 
before the macadam is finally placed. 

To control the transportation, temporary telephone con- 
nections are made and the field box reinstalled every 1000 


SIDE FINISHED ATLEAD OF 


ft. Trains are made up of thirty 14-yd. dump-cars 
hauled by a dinkey. Ten additional cars provide elas- 
ticity. Material is unloaded from cars to two 20-yd. 


hoppers or direct to the dump-cars by a portable derrick 
operating a 4$-vd. bucket. 





Panama Canal’s Biggest Month to Date 


A new record for the number of ships passing through 
the Panama Canal in a month was established in January. 
According to The Panama Canal Record, the total number 
of ocean-going ships making the transit, with which are 
not included local launches and vessels in the service of 
the Canal or of the army on the Isthmus, was 179. Their 
aggregate tonnage, Panama Canal measurements, was 


~a 


557.839. 


Civil Engineer Students Alternate 
Between Jobs and Classroom 


At University of Cincinnati Boys Spend Two 
Weeks on Actual Work and Then 
Attend School Two Weeks 
By G. M. BRAUNE 


Associate Professor Civil Engineering, University of Cincinnati 


N OST civil engineers know that at the University of 
| es the codperative plan, by which the 
student alternates between practical work and classroom 
and laboratory study, has been in successful operation for 
thes do 
the 


publicity of the 


some but rule that this 


principle has 


years, aus a hot KhowW 
extended to 
Hitherto most of the 
to the shop 


mechanical engineering courses, 


heen civil engineering 


courses, method 


has been devoted exchange plan tn oUtke 


but for some time past 


the civil engineers at the university have been success 


fullv alternating between the collegiate course and draft- 
ing rooms, construction jobs, railway other 


rahes and 


practical work. 

As the name implies, the codperative course of educa 
tion consists in cooperation between the university and 
commercial Ih that 
equipment shall be used fully, the student body is divided 
into two sections.. While the first is attending 
the university for two weeks, the second section is en- 


enyineerIng organizations, order 


section 


gaged upon outside work. 
and the bi-weekly 


Each student has an alternate, 
until the 


engaged 1s 


continued 
both 


Interchange is 


specific piece of work on which 
completed. In the mechanical and electrical departments 
this fortnightly the 
eleven months of In the civil engineering de- 


yartment, however, the first- and second-vear students vo 


are 


alternation continues throughout 


school. 


to school full time from the beginning of January untii 
the middle of April, on account of adverse weather condi 
tions. The third- and fourth-year students continue the 
alternation during the winter months, as there are always 
The 
fifth-year, or senior, students attend the university ful! 
time from January until June, giving up their outside 
work during this period, in order to have sufficient time 
for their theses. 


enough desirable openings to keep them employed. 


During the summer months all the civil 
engineering students are engaged upon outside duties. 
The course, therefore, extends over five years of university 
and practical work. 


FRESHMEN Get Rea Jops 


The freshmen are placed as laborers with the rail- 
roads on trackwork, with construction companies working 
as helpers on carpenter, concrete, steel and sewer gangs, 
or on any construction work to which their employer may 
assign them. They also are placed in structural shops 
and on bridge erection. All outside work, however, must 
be approved by the professor in charge, both as to kind 
and sequence. The absolute minimum that the 
students receive on this class of work is 15c. per hour, 
and the usual pay is 20 to 30 cents. 

This kind of work is continued into their second year 
and frequently throughout their second year, in order to 
give them a variety of experience. If they make good, 

they are promoted in their third and fourth 


wage 


years ta 
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positions of timekeeper, material clerks and subforemen. 
In their fourth and fifth years they are given greater 
responsibility and made 
assistant superintendents. 


are foremen, inspectors and 
Those who desire to stay with 
The 
wages of upperclassmen gradually increase, depending. 
of course, on the ability of the student. Fifteen to twenty 
However, a few ex- 
ceptionally able men are receiving more; for example, a 
third-vear man is rated at $115 a month as assistant 
superintendent on a large piece of construction work. 

When the students alternate as subforemen or inspec- 
tors, it would appear that a difficulty would arise in 
the alternation This is however, 
through an arrangement whereby the student at the uni- 
versity gets in touch with his outside alternate on the 
Saturday preceding the Monday on which the shift is 
made. Quite a number of the civil engineering students 
are engaged upon valuation work for the railroad com- 
panies, doing both inside work and fieldwork. The rail- 
roads do not experience any difficulty at all in employing 
the alternate basis. In the United States 
Government work on river improvement, the changing 
in men due to the bi-weekly alternation operates without 
any difficulty. 

The advantages of the codperative system of education 
are recognized more readily by the practicing engineer 
than by the university instructor. The writer’s viewpoint 


the railroads are promoted to the engineering force. 


dollars a week is the present scale, 


changes. avoided, 


students on 


is that of an engineer who has had a university training, 
received partly in this country and partly abroad, followed 
hy 18 years of practical experience and four years of 
teaching. 

FACULTY OF OBSERVATION DEVELOPED 

The motif of the codperative course, as seen through 
the eves of one enthusiast, will differ when expounded by 
another. One prominent educator and experienced engi- 
heer expressed his opinion that it was the practicality 
of the course that stood out so prominently, The writer 
believes that one of the most essential advantages is the 
forming of a habit of observation, or as Trautwine calls 
it, “that practical tact and observation of outward things 
so essential to a successful engineer.” 

In no other system of engineering education is there 
such an opportunity for exercising or creating this im- 
portant faculty as in the codperative system of education. 
In their cobrdination classes at the university the instruc- 
tors are given an opportunity to discuss with the student’s 
their outside work in all of its phases and to test a 
student’s observation of outward things, Asa result of 
the stimulus afforded by this classroom discussion, the 
student returns to his outside work with greater interest 
in its details, and observation soon becomes with him a 
matter of daily habit. 

Many new positions are opening up for the civil 
engineer of the future that will require executive and 
administrative training. Especially will this be true in 
the construction of innumerable highways and in the 
management of county and municipal affairs. 

Complaint is often heard, and justly so, of the in- 
accuracy of college graduates. Several vears must elapse 
after they are in practice before they realize the responsi- 
bility of their work. A “coép” knows that in order to 
hold his job with his firm he must be accurate. And 
this important point is hammered into his mind during 


For instance, some of the students 
were assistants to the superintendent on a large rein- 
forced-concrete building. Upon the coédperative student 
was placed the responsibility of giving correct figures 
for the formwork for the different floors. It was his 
duty to make daily distribution costs on which the super- 
intendent relied for his knowledge of the progressive cost 
of the job. Thus he was made to realize the vital im- 
portance of accuracy. 


the formative period. 


COOPERATIVE METHOD BUILDS CHARACTER 

An incidental feature of the co6dperative course that 
should not be overlooked is its value as a character 
builder. Undesirables do not remain long in a course of 
this kind, since “yellow streaks” are soon discovered 
through the dual check of the inside and outside work. 
The contact with outside affairs instils in the students 
an enthusiasm for the university work and_ brings 
forcibly to their minds the importance of theoretical 
training. It trains them to respect ability, from the 
general manager to the laborer, and to be considerate with 
their equals. 

On the completion of five years of the codperative 
course the student is a man trained in practical business 
methods as well as in theoretical work; he has confidence 
in himself; he has a knowledge of men; he possesses 
considerable tact; and he is ready for any kind of hard 
work. He has gone through the mill during his formative 
period when he was not ashamed to show his ignorance 
by asking simple questions. False pride, or féar of 
ridicule, is one of the most serious handicaps to a college 
graduate. 

TeEcHNICAL THrory Not NEGLECTED 

There is a mistaken idea in the minds of some educa- 
tors, and perhaps of some engineers, that the codperative 
course tends to teach only a smattering of theory and 
that an attempt is made to train artisans. Such opinions 
are entirely foreign to the ideals of the system. The 
cooperative plan, on the contrary, not only gives a com- 
plete course in technical theory, as strong as that of any 
institution in the country, but is also attempting to give 
the students an opportunity to acquire general culture, 
through systematic talks by the professors of the Liberal 
Arts College, and a thorough course in English extending 
over the entire five-year period. 

Special stress is laid upon ability to speak intelligently 
and correctly before a public body. In their Civil Engi- 
neering Club the students have an opportunity, which 
they are quick to grasp, to speak before a critical audience 
of 75 to 100 men, upon engineering topics with which 
their outside work has made them familiar. 

One who exchanges the duties of a practicing engineer 
for those of a teacher of engineering is likely to feel that 
he is going to lose touch with the developments in his 
profession; that although he may keep his reading up 
to date, the little details of new methods will escape him. 
The writer has found that this is not the case, at least 
with the teachers of codperative students. Through their 
daily contact with all kinds of engineering concerns, the 
practical problems of daily work and the useful applica- 
tions of technical theory are kept constantly before him. 
For the instructor, no less than for the student, the 
codperative plan has justified itself during its 10 years 
of operation. 
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System of Leasing Irrigated Land on Trial 
Benefits Both Settlers and Company 


Under Plan Used Five Years on Washington Project Each Settler 
Soon Appraises His Chances of Success, and Continues or Retires 


By ROBERT A. FOSTER 


President, Lewiston-Clarkston Improvement Company, Clarkston, Wash. 


INANCIALLY embarrassed in 1912 because of its 

inability to sell its irrigated lands, the Lewis- 

ton-Clarkston Improvement Co., controlling about 
5000 acres in southeastern Washington, instituted a 
leasing system whereby prospective settlers could sat- 
isfv themselves as to their ability to succeed with the 
land before buying it. In five years, the first of which 
was largely experimental, the company has developed a 
worth while and steadily growing source of income in- 
volving practically no expense; while the benefit to the 
settlers is equally marked—the unfit failing and being 
eliminated quickly without the loss attending actual pur- 
chase of the land, the fit paying for the land on the 
basis of its proved value. The leasing system, looking 
toward ultimate sale, has been applied to all the lands 
of the company. In the case of orchards the company or 
individual lessee has intercropped them with much sue- 
cess, the proceeds from these crops having paid nearly 
85% of the caring for the orchards. This 
intercropping, however, must soon be abandoned, as the 
orchards will produce a commercial crop in 1918. The 
system has proved so successful and so simple that it 
might well be tried on larger projects with lower-priced 
land. 

In the State of Washington nearly all the land lying 
east of the Cascade Mountains and below an elevation 
of 1500 ft. above sea level requires irrigation to become 
of any considerable value for agricultural purposes. One 
of these areas deficient in rainfall, which is very small as 
to acreage, lies in the northeastern corner of Asotin 
County, the most southeastern county of the state, and 
lies west and south of the Snake River at that point. 
The irrigation of this particular section was undertaken 
in 1893 and brought to its present state by successor com- 
panies financed by the late Charles Francis Adams and 
his associates. Started originally as an irrigation com- 
pany in 1893, it has undergone most of the vicissitudes 
that have overtaken many of the irrigation companies of 
the Northwest since that date, except that it has never 
been in the hands of a receiver. 


cost of 


Prosect Not a LarGe ONE 


The area originally undertaken to be irrigated com- 


prised about 3000 acres immediately adjacent to the 
Snake River, which at this point is about 725 ft. above 
sea level. The land is the rich volcanic soil peculiar to 
this section, and the mean annual rainfall is 134 in. 
The source of water supply is Asotin Creek, which lies 
ibout 6 miles south of the land irrigated, and flows into 
the Snake River from the west. The irrigated land slopes 
to the northeast with an average grade of about 


°3%, terminating in a low bluff at the river, at which 
oint it has an elevation of from 750 to 800 ft. 


The 


original water supply commanded all that land having 
an elevation under the 1050-ft. contour. 

In 1907 a new main conduit, 12 miles long, was built. 
bringing water in at an elevation of 1250 ft. above sea 
level. This brought about 4000 acres more land under 
the irrigation supply, but errors having been made as 
to amount and duty of the water, as well as to the suit- 
ability of the land for irrigation, it is probable that not 
more than 2000 acres of this additional 4000 acres will 
ever be irrigated. In fact even that much can be irri- 
gated only with the most economical use of water by all 
now using it. 

The land holdings of the Lewiston-Clarkston Improve- 
ment Co., which is the name of the company now hold- 
ing title to the remaining lands, aggregate about 1000 
town lots in Clarkston, a town of some 1500 people which 
has been developed along with the land: 346 acres of 
platted land in Vineland, as the first lands covered by 
irrigation were called: 502 acres of unplatted land ad- 
jacent to Clarkston and Vineland: 1258 acres of platted 
land on Clarkston Heights, a name by which the newer 
section on the second bench is known: 1800 unplatted 
acres adjoining Clarkston Heights, and 1130 acres on 
Asotin Creek, held to protect the water supply—making 
a total of a little more than 5000 acres, of which not more 
than 2000 acres will probably ever be irrigated. Of the 
2000 acres which may still be irrigated, about one-half 
has been planted to apples, mostly of the Winesap, Rome 
Beauty, Jonathan, Yellow Newtown pippin and Spitzen- 
berg varieties. 


No Buyers For THE LAND 


Along with other irrigation projects during the year 
1912, this company found itself in financial difficulties 
owing to its inability to sell its irrigated lands. The 
theory of the promoter that arid land plus water meant 
wealth for all who would invest in either the develop- 
ment or the settlement of an irrigation project had been 
exploded, and the “survival of the fittest” stage had ar- 
rived. The projects which had undertaken to bring in 
bearing apple orchards were probably hit the hardest, 
since they had to face the financial strain, which they 
had expected to shift to other shoulders, of bringing in 
a bearing orchard. To pull out the apple trees meant 
a large investment must be written off as a total loss 
and the additional expense of removing the trees and 
planting to some other crop faced and financed. 

This company, along with many others, was con- 
fronted with a serious situation, which according to the 
more skeptical required a drastic remedy. It fell to the 
writer to undertake the solution of the problem locally. 
The existing conditions were as follows: There were 
about 7000 acres under the project, of which about 3000 
were being irrigated. There were about 2000 acres which 
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could ly 
orchard then two years old, and on which there had been 
spent 1912, If the company 
were to survive, that land must be made to carry itself. 
The outlook not bright, 1000 
lav idle awaiting the coming of the settler, and another 
1000 acres of apple orchard had required about $14,000 
during the previous vear to give it the care and atten- 
tion deemed necessary by competent horticulturists. 


irrigated, of which about half were in apple 


as of Jan. : $45,598.99. 


was since about acres 


Survey or Conpirions Mapi 


A survey of the conditions existing on the acreage al- 
ready sold was undertaken to learn not only whether the 
but also whether any had 
a solution which could he used on our large acreage. 

The that 1% of the tracts 
were less than were more than 4 acre and less 
than 14 acres, 3% were more than 14 acres and less than 


settler was succeeding, found 


survey showed as to size 


! acre, 6% 


2 acres, 60% were more than 2 acres and less than 5 
acres, 23% were more than 5 acres and less than 10 acres 
and 7% were more than 10 acres. This was probably the 


most intensive irrigation farming anywhere in the West. 

As to ownership, 7% than } acre, 16% 
more than 4 acre and less than 14 acres, 4% more than 
14 and less than 2 acres, 60% more than 2 acres and less 


less 


owned 


than 5 acres, 12% more than 5 acres and less than 10 
and 1% more than 10 This showed that 
87% of the land was owned in tracts of less than 5 acres 
and that this holding represented about 70% of the 
acreage. 

On acre it was largely a home 
proposition, which allowed a certain amount of vege- 
tables to be grown to supplement their incomes. On 
tracts of more than 14 and less than 10 acres the living 
of the settler was almost entirely earned from the land. 
On tracts up to 14 acres chickens were principally raised. 
On those of more than 14 and less than 2 acres straw- 
herries were the most successful crop, and all above 2 
acres were for the most part orchards. 


acres, acres. 


tracts of less than 4 


No solution of the company’s problem was apparent 
from the study of what the successful settlers were do- 


ing. One thing only was apparent, and that was that 
the settlers were nearly all troubled, to use electrical 
terms, with a "peak load.” which made their “load 


factor” too low. In other words, it was apparent that 
the high net return per acre which the land salesman 
had talked so much about did not necessarily mean and 
was not synonymous with a high return for the hours’ 
work which the settlers had to sell. There were seasons 
‘when they could devote some of their time to the devel- 
opment of crops, which required less intensive cultiva- 
tion than their “home” acreage. 


MakinG Company LAanp Earn Its Way 

To return to the company’s problem, it was evident 
that the company land must be made to earn its way. 
An investigation of Government records showed that the 
value of irrigated crops per acre grown on land in the 
arid region such as might be grown here was as follows: 
Orchard fruits and grapes, $77; potatoes, $60; wheat, 
$23; alfalfa, $23; oats, $19; barley, $18, and corn, 
$18. These values were not directly applicable to this 
section, but were very helpful for comparisons. As land 
values in this section, less improvements, lie pretty close 
to six times the value of the annual crop produced, it 


was immediately apparent that the only crop that could 
he raised on land at the prices at which the company 
could afford to sell would be an orchard crop. 

The original investment of the company per acre of 
land with water was about $175. The additional cost of 
developing an orchard to about eight years was estimated 
at $100 per acre, which would make a total investment 
at bearing of about $300. To realize on the investment 
the company would have to net about $500 per acre. 


INTERCROPPING THE ONLY SOLUTION 


As the company had an apple orchard planted. and 
either orchards or garden truck was the only use to 
which the land could be put to make a profitable invest- 
ment for a settler at the prices at which the company 
could afford to sell, and as the land was suited to that 
use and a market existed, there was no reason why any 
of the company’s plans should be changed. 
no reason, therefore, 
and yet 
truck or other crops 
make the land carry 


There was 
why we should not go ahead with 
the undeveloped land into garden 
as rapidly as possible if we could 
itself in the meantime. The un 
developed land could be put to any use desired. The 
only thing that could be done with the orchard to make 
it help pay for itself was to intercrop it. 

To cut down the company expenses and outgo immedi 
ately, it was decided to lease such of our lands as we 
could, allowing the lessee to choose his own land and 
crop. A simple form of lease was drawn up and _ the 
length of lease made dependent on the crop grown 
generally from one year for an annual garden crop to 
tive vears for alfalfa, where the lessee planted the al 
falfa. The rental was fixed at one-third of the crop 
grown, delivered at the company’s barns. That there 
was a surplus of labor was evident when a study had 
been made of how the time of the settlers was being 
spent. 

By earnest solicitation a few settlers were interested 
in leasing land in 1912, and the company undertook 
to handle that year what land remained. About 750 
acres of the unplanted lands were leased for the grow- 
ing of wheat and alfalfa, and the remaining 250 acres 
were planted to alfalfa by the company. Of the 1000 
acres in orchard it was possible to lease only a small 
part. 


the orchard 


1912 AN EXPERIMENTAL YEAR 

The vear 1912 was largely experimental in every way. 
The lessees were skeptical as to whether they could pay 
the one-third crop rental, and as to whether they could 
find the extra time necessary to farm the crops they 
had undertaken to raise. It was impossible to get more 
than a few to rent any of the orchard land on any terms, 
and of necessity the company was forced to operate the 
orchards itself. The results of this year, however, 
showed that the lessee could easily pay the crop rental, 
and the different kinds of possible intercrops that could 
be satisfactorily grown between the trees were deter- 
mined upon. 

Since 1912 the demand for lease land has increased 
with each year, so that the company now has a waiting 
list of settlers who desire to lease its lands. This leas- 
ing of the company lands has stabilized the entire proj- 
ect, and the earnings which different settlers have made 
from their leases from time which otherwise would 
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have been wasted have made the difference between su 
cess and failure in many cases. The example set by the 
has encouraged other orchardists to intercrop 
their orchards, so that “two-story” 
most universal, 


company 
farming is now al 
The company has furnished without any 
extra charge all the water necessary to grow any crop 
that the settler desired to grow, Sper ial emphasis being 
placed on getting the ground well soaked up in the late 
spring. Late spring irrigation was insisted upon, since 
the company depends on the stream runoff and does 


not have any storage. If the spring irrigation is properly 


attended to, the summer demand is of course made 
lighter. As there is excellent underground drainage, 


this project is in danger of 


the land under it. 


no waterlogging any of 


INCREASED EARNINGS FROM INTERCROPS 


The leasing svstem has given rise to increased earn 
ings from the intercrops now universally grown, and 
from chickens, pigs and cows, which have greatly in 
creased as to number because .the leasing of company 
land has enable many to keep animals who otherwise 
could not. What has really happened is probably best 
told by the bank deposits of the principal bank of the 
town, which have been as follows: Dee. 31, 1911, $168, 
336.67; Dee. 31, 1912, $164,156.65; Dee. 31, 1913, $173, 
297.90; Dee. 31, 1914, $196,088.50; Dee. 31, 1915, 
$200,785.43; Nov. 17, 1916, $828,828.29. 

The leasing system has made all the sales of irrigated 
lands which the company has made in the last few years 
either to the lessee or to friends. The company 
has not 1911 maintained a land-selling organi- 
zation. What sales have been made have been made either 


his 


since 


as the results of inquiry at the company’s office or through 


real-estate agents. About $100,000 worth of land has 
heen sold in the last five years, and the commissions 
paid for its sale have averaged less than 34%. These 


commissions are about all the expense really charge- 
able to the sale of land, since this land department is 
handled along with other work at this time. This is a 
great saving for the settler as well as for the company, 
when one considers that the cost of selling land in the 
past has been about 30%. 


EARNINGS FROM [LEASES 
The earnings of the company from leases against 
which there is no expense have been as follows: 1910, 
$2178.16: 1911, $3081.58; 1912, $4073.87: 1913, 


$4898.42; 1914, $7068.49; 1915; $6137.94, and 1916 
(11 months), $7974.52. 

As this is only the company’s share, it means that 
about $20,000 more has been earned in 1916 by a few 
of the settlers who are also lessees. These earnings are 
only part of the benefit from this lease system, as the 
saving in cost of land sales is also a direct outcome of 
it. The slump in land-lease revenues in 1915 is due 
to a large land sale which was the direct result of leas- 
ing, and others are now pending. 

DEVELOPMENT Costs PER ACRE 

In 1912 the company was forced, as before stated, to 
operate its own orchards, and it was largely an experi- 
mental year devoted to finding out what intercrops could 
be grown profitably. As a result of this intercropping, 
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the development cost of about 1000 acres of apples 
heen us follows 
Total Apr x 
Develoy ( per A 
Dan \ per Yea 
Jan. | 1912 $43,398 98% $i! 00 
January, 1913 1851 44 9 40 
January, 1914 58. 50K 42 7 04 
January, 1915 63.760 . 
January, 1916 67.283 18 , Oo] 
These costs are arrived at by charging against. the 


orchard development cost only actual orehard work. The 
farm department for the use of the land and the revenue 
resulting therefrom cultivates and irrigates the orchard at 
the same time that it tends its Notwith 
the fact that only land is 
for intercrop, the farm 

profit of SLO9YS4 for the vear L916, 


own titer rop. 
the 
department 


standing two-thirds of 


available made a 


OrcCTIARDS IN 10- AND 20 


Vent 


The apple trees will be six vears old) in 
The 


The trees are healthy, and with more inten 


TRACTS 


117, 
for a 


and 


will bear a small crop. indications are very 


fair ‘ rop. 


sive care during the coming vears should make a first 


class orchard in every wavy. 


The company is now preparing to lease these orchards 


in 10- and 20-acre tracts. As long as possible an intet 
crop of some kind will be grown. As an interesting 
sidelight, in three years a corn has been bred which, 
starting with a yield of about 15 bu., is now yielding 
better than 35 bu. to the acre, and is the most sati 

factory of all intercrops which can be grown on a large 
scale, as the young orehard actually seems to be im 


proved by such an intererop. 

By extending the lease system to the orchard lands 
it is hoped that the svstem will be as successful as it 
has been with the other company-irrigated lands. 


Tueory or LEASE SysTeM 

The underlying theory of the entire lease system ha 
been to demonstrate the actual value of the lands. With 
the earning capacity once established it matters little 
whether the company sells or retains the lands as an in- 
vestment. By establishing the selling value of its lands 
the lands should sell themselves, and the saving over 
past methods of sales will save from 20 to 25% to the 
settler in investment, making it correspondingly at- 
tractive, while the company will still receive as 
net as under the old system. 

Another distinctly important result of the system for 
irrigated lands is that it develops a set of men who 
understand that type of farming and automatically elimi 
nates the unfit. This obviates the distressing conditions 
which have resulted in many irrigated sections from the 
settling up of projects with those who could afford to 
make the necessary first payments rather than with those 
who understood irrigation farming. 


much 


It is only recently 
that people have come to appreciate that farming requires 
considerable knowledge, and that successful farmers must 
have as much business ability as successful men in other 
lines. 

The leasing system has made it possible for this irri 
gation company to attract to the development and settle- 
ment of its lands the right type of farmer, and has 
resulted in building success out of its project, which 
under the old system of settlement-by-land salesmen had 
resulted in bringing disaster to the settler and the com- 
pany alike. 
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Concrete Spillway Defects Caused 
by Construction Negligence 


Examination of Many Structures Leads to Con- 
clusion That Quality in Workmanship 
and Materials Is the Cure 


By EUGENE LAUCHLI 
Civil and Hydraulic Engineer, New York City 


ONSTRUCTION details of apparently minor im- 
portance may become vital, in time, in the mainte- 


C 


nance and safety of concrete spillway dams. These struc- 
tures are coming more and more into use, and their lengths 
and heights are increasing rapidly. From time to time the 
question rrises among engineers as to the advisability of 
facis’,, the downstream, or spillway, side of concrete dams 
with a material less subject to wear and tear under severe 
duty than is ordinary cement concrete. As a matter of 
fact, several concrete dams abroad and a few masonry 
dems in this country have received an apron or shield of 
stone or artificial-masonry blocks, sometimes over the full 
width and length, sometimes only on parts of the spillway. 
In other instances methods have been adopted to decrease 
the velocity of the falling sheet of water, thereby increas- 
ing friction, by the creation of obstacles in the path of 
the flow. 


Leaky Forms Cause TrouBLe 


An examination of concrete spillway dams a few years 
old will readily satisfy the observer that poor workman- 
ship and materials soon result in corrosion. The disas- 
trous effects noticeable in Figs. 1, 2 and 3 can be traced 
directly to (a) leaky forms; (b) day’s work planes: (c) 
horizontal lift joints; (d) vertical joints at butting sur- 

Construction engineers are familiar with 
when forms are raised, the lower end, in- 
bearing firmly throughout its Jength against 


faces of formes. 
the fact that, 


stead of 


FIG. 1. DOWNSTREAM FACE OF 50-FT. DAM, 10 YEARS 
IN SERVICE 
Note corrosion at lift joints, also at joints between plank- 
ing of forms Lower or curved part of dam was given a 
iew coating of cement mortar after several years’ service 
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FIG. 3. DOWNSTREAM FACE OF DAM 100 FT. HIGH, 
TWO YEARS IN SERVICE 

Note corrosion at lift joints, also that toe of structure has 

been undermined by corrosion. Stick of wood extends 2 ft. 

under concrete 


the more freshly laid conerete, lies from vs to j in. away 
from it, due to the unevenness in the concrete and the 
swelling, yielding and warping of the wooden forms. 
Thus the face of the dam, instead of being left smooth 
after its completion, has the somewhat exaggerated stepped 
appearance illustrated in Fig. 4. The cement leaking be- 
tween the planking of a set of forms creates longitudinal 
voids, spaced 8 to 12 in. apart—that is, the width of the 
planking. The velocity of a falling sheet of water creates 
a vacuum at points where the water does not adhere to the 
spillway’s face, and corrosion takes place rapidly. The 
resulting damage is not confined merely to the surface of 


FIG. 2. DOWNSTREAM FACE OF 50-FT. DAM, 10 YEARS 


IN SERVICE 
Note corrosive effects on two different concrete mixtures, 


one at the right richer than that on the left-hand side. 
Cavities on the left, from 2 to 2.5 ft. deep 
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FIG. 6. DOWNSTREAM CURVED PART OF SPILLWAY DAM 


“Thin lip” at joint elevation could not resist crushing effects 
of débris falling over crest of dam 





the concrete, but by observations it has been found in 
various cases to extend 2 ft. or more beneath the surface, 
as illustrated in Figs. 2 and 3. 
LAITANCE AND DEFECTIVE CONSTRUCTION 

Another source of trouble is to be found at lift joints, 
and more especially at the lower or curved part of spill- 
wavs. Concrete, laid too wet in many instances, generally 
assumes a plane surface at the end of a day's work, and 
laitance forms a blanket upon it. Good practice calls for 
the removal of laitance before laying fresh concrete, either 
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by picking the surface or other adequate means. Un- 
fortunately, that part of the concrete lying nearest to the 
forms of a lift joint on the downstream side is somewhat 
difficult to clean, on account of the sharpness of the 
angle a, Fig. 5, so that there is usually a tendency for 
laitance to be left untouched at this point. 

Now, corrosion finds an easy prev in soft and cohesion- 
less materials, such as laitance deposits, and voids similar 
to those illustrated in Figs. 1, 2, 3 and 5, are soon formed ; 
it then takes but the shock caused by débris falling over 
the dam’s crest to cause the eR part of the con- 
crete to break along a line, as shown in Fig. 5, thus re- 
sulting in the ugly appearance of Fig, 6. As a remedy 
against this defect the method indicated in Fig. 7 is sug- 
gested. It consists, in using a relatively dry, but well- 
spaded concrete, sloping toward the body of the dam, 
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FIG. &§| DOWNSTREAM FACE OF SPILLWAY DAM 
Plums kept too near to surface, and concrete covering them 
washed away by flow of water over surface 


thereby causing two adjacent lifts to butt against each 
other at W. Incidentally, laitance would not accumulate 
on the sloping surface W at the end of a day’s work. 
Another source of trouble is caused by allowing plums 
to be laid too close to the surface of a structure; fortu 
nately, this defect is found chiefly in older dams, as 
modern specifications usually state definitely the distance 
at which the plums are to be kept from the face. [f too 
thin a body of concrete is provided to cover the plums, or 
embedded stones, expansion and contraction cause cracks 
at the surface. Then, too, débris falling over the crest of 
the dam causes this thin coating of concrete to break 
under the shock, and the next freshet washes away the 





FIG. 9. PLUMS TOO NEAR SURFACE 


Corrosion loosening plums at _ right-hand lower corner. 
Specimen marked “A,” 2 ft. long, 10 in. wide and 8 in. thick. 


completely loosened 


ae 
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FIG. 10. EROSION AT TOK OF DAM 100 FT. HIGH, TWO 


YEARS IN SERVICE 
£33.83 Note 
surface 


Concrete mixture, unevenness of eroded 


débris, thus leaving an uneven surface having an appear- 
ance as In Fig. 8. 

Corrosion soon attacks uneven surfaces, especially at 
the lower end of a spillway dam, where the velocity of 
the falling nappe is high; and thus, little by little, the 
plums become loosened, as shown in Fig. 9. Plastering 
or “patching up” the downstream face of a spillway dam 
always remains a “patch job,” as the continuous changes 
in temperature cause the mortar to crack; and however 
tiny these cracks may be, corrosion completes the job. 

Contrary to expectations, erosion does not seem to have 
that is, if 


Water must 


immediate clisastrous effects on concrete com- 


pared with those due to corrosion. have a 


FIG. 11. EROSION IN FACE OF DAM TWO YEARS IN 


SERVICE 


Cavity 2 ft. long, 15 in. wide and 10 in. deep 
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high velocity, or else be very gritty, to attack concrete. In 
general, high spillway dams form large reservoirs; and 
the suspended matters in water are deposited usually at 
the head of the reservoir, so that water spilling over the 
structure is usually free of gritty matter. From Fig. 10 
it is apparent that erosion does not take place evenly over 
the concrete surface, and thus cavities are 
formed. Here again corrosion is walking in the footsteps 
of erosion. 


recesses or 


Sometimes obstacles located too close to the toe of a 
spillway deflect the flow of the falling sheet or cause 
waves and whirlpools whose churning effects become the 
cause of rapid and localized erosion, as illustrated in Fig. 
10, for instance. 

CONCLUSIONS 

Further observations of spillway dams in operation 
will decide whether high structures should be provided 
with a facing of rich concrete, masonry or artificial- 
masonry blocks—at least at the lower or curved part 
of the downstream face—in order to increase the life of 
these structures, or whether their width should be in- 
creased to provide for future defects. Let it be hoped, 
however, that an increase in quality of both workmanship 
and materials will be favored rather than increase in yard- 
age, the bulk of which renders adequate inspection of ma- 
terials and of construction operations and forms almost 
impracticable from the contractors’ point of view. 

There are plenty of masonry dams half a century old, 
built along slender and yet conservative lines. Quality 
in workmanship and materials has permitted these struc- 
tures to stand. 
upon quality. 


Let us, therefore, place our main reliance 


lowa Commission Favors Road Patrol 


The Iowa State Highway Commission, in its 1916 
report, states, as a result of its investigations, that the 
demand is for serviceable roads in all parts of the state, 
rather than for a limited mileage of high cost road. 
This demand can be satisfied within a reasonable expendi- 
ture of money only by constant and systematic main- 
tenance of the earth or other form of low cost roads. No 
equal expenditure of road funds for other work will give 
half the service to the public that will the money spent 
for adequate maintenance. The Commission is of the 
opinion that the only way in which adequate mainte- 
nance can be secured is through the patrol system. The 
cost of such a system should be about $100 per mile per 
year. During 1915 the maintenance on the county roads 
cost $74 per mile and yet the roads were not satisfactorily 
maintained. Under the patrol system the responsibility 
for the condition of any mile of road can be definitely 
fixed. Under the present system the responsibility can- 
not be so fixed. The present system of maintenance 
breaks down when maintenance is most needed. 

The Commission recommends a law establishing the 
patrol system of maintenance for county roads. Such a 
system would increase the cost of maintenance possibly 
25%, but it would insure the upkeep of the roads. 
This system need not increase the present road ex- 
penditures, for the county funds are now ample to cover 
the cost of patrol maintenance. Under such a system only 
can the service from our roads that we are now demanding 
be secured. 
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Standard Plans Solve Problem of State Highway 
Bridge Supervision in Illinois 

Systematized Methods of Design and Approval Make Possible the Construe- 

tion of 15,000 Drainage Structures of All Sizes and Types Kach Year 


By CLIFFORD OLDER 


Bridge Engineer, Illinois State Highway Department, Springfield, HI. 














‘ 


total funds which were then available for road and brid 
SYNOPSIS The Bridge Bureau of the State 


Hlighway Department must design or approve 
x¢ veral thousand bridges and culverts per year. 


purposes. Further investigation showed that a vast mm 
provement was possible, not only in the administration o| 


highway bridge matters but also in the construction of 
Standard plans offered the only means of handling the 


this mass of work. Nearly a hundred standard 


sheels have bee n made most of fhem were reduc ed 


bridges, An active educational campaign was thet 
started to promote the needed Hproverent This cam 
paign was continued until a few vears age, when it. be 
came evident that this matter had become so generally 


understood that special efforts were no longer necessary 


fo zine etchings, so that thin-paper press prints 
can be used direct or after drawing on additions. 





In the meantime, the campaign for better bridges im 
Y LEGISLATIVE enactment a State Highway 


Commission was created in Illinois in 1905. One 

of its duties was to investigate all matters per- 
taining to roads and bridges which might have a bearing 
on the needs of the state in this connection. 


duced calls for bridge plans, estimates and specifications 
which grew so rapidly that it proved a difficult’ problem 
to develop means for satisfying the demand. In 1913 the 
passage of the Illinois Revised Road Law, which placed 
to a considerable degree the control of highway bridge 
construction in the hands of the State Highway Depart 
ment, added greatly to the calls for bridge plans. That 


This investigation soon brought out the surprising fact 
that the highway bridges absorbed nearly one-half of the 


STATE OF ILLINOIS 
STATE HIGHWAY OZPARTMENT 
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SECTION B-B 
HALF PLAW 


RIG. 2. AN ABUTMENT STANDARD 
REINFORCED-SLAB BRIDGE 
earth pressure on 
ties 


FOR <A 


9 


me sheet of Group 2; 


wings partly 
resisted by 


across roadway 


the providing of plans for such structures as fall under 
the control of the State Highway Department has become 
a serious problem, may be appreciated when it is under- 
stood that approximately 15,000 drainage structures of all 
siges and types are built in the state each year. 


LOADING Conprrions Fatrry UNIFORM 


The development of standard plans started with prac- 
tically the first bridge plans prepared. From the first it 
was recognized that rigid adherence to any set of fixed 
standard plans could not be considered the best engineer- 
ing practice, and a rule was established to the effect that 
proper design must not be sacrificed in order that stand- 
ard plans might be used. In highway work, however, the 
standard plans may much 
broader field than is the case in many other lines of 
engineering work. 


legitimate use of cover a 
Because of the comparatively light 
grading which prevails, but few drainage structures are 
covered by fills deeper than the minimum necessary to 
provide for a wearing surface. This results in conditions 
of loading which are fairly uniform for culverts as well 
as for bridges. The uniformity of the topography of large 
the state leads to many possibilities for the 
duplication of structures. 


areas of 


These are the general conditions which have made the 
development of a somewhat elaborate series of standard 


bridge plans a possibility, as well as an economic necessity. 


SIzE AND CHARACTER OF THE STANDARD DRAWINGS 


In prevaring the standard plans, tracings were made 
on sheets trimming 22x28 in., and 21x27 in. between mar- 
Special care was used to insure that all figures 
and letters would he legible and all lines distinct when 
reduced one-half. 'Ample room was also allowed for 
lettering dimensions, notes and other information on the 
reduced plans. From these tracings one-half size zine 
etchings were made. 

Printing-press prints from the zine blocks, on thin 
paper of good quality, 11x1514in., provide an ample 
binding margin at the left (11-in.) side. The specifica- 


gins. 


LONGITUDINAL SECTION A-A 
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tions used are in book form and meas- 
ure 11x84 in. The etching prints, or 
blueprints made from them, when 
folded once conform as to size with the 
specifications to which they are 
clamped. Certain of the etching prints 
show in complete detail all informa- 
tion necessary for the work, and when 
such is the case they are attached to 
the specifications and are referred to 
in the proposal sheets by the number of the standard. 
Others are more or less incomplete and therefore require 
additions before they may be used. In such cases the 
necessary information is added by hand and blueprints 
made. 


SIXTEEN STANDARDS PROVIDE FoR CULVERTS 


Over 76% of all drainage structures in the state have 
spans of less than 9 ft. A series of sixteen etchings pro- 
vides for waterway areas from 1 to 50 sq.ft. This series 
covers pipe culverts with end walls suitable for farm en- 
trances; pipe culverts with end walls suited to cross-road 
culverts: semicircular arch culverts of the same two 
classes; box culverts for farm entrances: cross-road box 
culverts with reinforced-concrete top slab, paving, side 
and end walls: and cross-road culverts having plain con- 
crete walls with the top slab and paving only reinforced. 

In addition, three etchings are provided for culverts 
to be built under fills, with all dimensions, size and spac- 
ing of reinforcing material, ete., left blank. They serve 
only to save the time necessary to make drawings. 

To illustrate the means whereby the sixteen culvert etch- 
ings are made to cover practically all necessary variations 
in waterway and length of barrel, a description is given of 
the method used to develop the wide range of conditions 
covered by the prints from one of the four etchings rep- 
resenting box culverts with plain concrete walls and rein- 
forced slab. The four etchings mentioned are standards 
748, 749, 750 and 751 (numbers marked near lower right- 
hand corner). The development of standard 749 (Fig. 1) 
will be described. 

The variables shown on the drawing are: Width of 
roadway, length of end walls, thickness of end-wall foot- 
ing bases, span, clearance and cross-section, number, spac- 
ing and length of reinforcing bars. With the exception 
of widthof roadway, these are either lettered or named. The 
bill of material shows eighteen different designs, which 
cover spans of 5 ft. and 6 ft. and clearances varying 
by 6 in. from 18 in. to a maximum equal to the span 
length. As the length and base thickness of the end 
walls, and the cross-section and spacing of the main rein- 
forcing bars, are dependent only upon the span and clear- 
ance, these items are scheduled in the bill of material for 
ach design. The number and length of reinforcing bars, 
total weight of steel and total volume of concrete are de- 
pendent upon the width of roadway. 

To complete the range for which this standard is avail- 
able, on an etching print is lettered a standard width of 
roadway, the- corresponding bill of material is completed 
for each of the eighteen designs and the etching print is 
given a “substandard number” such as 749-1. The etching 
print is thereafter known as“substandard seven forty-nine 
dash one,” and blueprints therefrom show all information 
necessary to construct culverts of the type and width of 
roadway provided by this substandard and with eighteen 
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different combinations of span and clearance. Other 
prints are filled in for all of the various standard roadway 
widths. 

With some variation, this general scheme is applied to 
the prints from the other fifteen culvert etchings. From 
the etching prints, complete drawings are thus made 
which provide for a very wide range of conditions. The 
completed system of substandards represents more than 
1000 culvert plans, differing from each other in type of 
construction, shape or area of waterway, length of barrel, 
or design of end walls. The seleetion may quickly be 
made by reference to classified index sheets which give 
the standard and substandard number, and also the total 
quantities of steel and concrete. 

In making up road plans, conventional signs und sta 
tion numbers are used to show the location of culverts. 
They are described by indicating the standard, substand- 
ard and design numbers, which together with the quanti- 
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SHOWING OUTLINES SHOWING REINFORCEMENT 


“ crete- b b 
Bill of Material 
FIG. 3. TYPICAL STANDARD ABUTMENT FOR A CON- 

CRETE GIRDER BRIDGE; CANTILEVER TYPE 


ties needed for estimating purposes are taken from the 
index sheets. The actual substandards are thus not 
needed until the work is advertised. Blueprints are then 
attached to the road plans together with a schedule of 
the culvert designs to be used. 


CoNCRETE SLAB STANDARDS Cover 165 DEsIGNS 


Eleven standard plans cover reinforced-concrete slab 
superstructures. They provide for clear spans of from 
10 to 30 ft. varying by 2 ft.; clear roadways of 16, 18, 
20, 24 and 30 ft.; and guard rails of three different types. 
The drawings proper of each sheet provide for a single 
span length, and show complete details and dimensions 
with the exception of items dependent upon width of 
roadway. Three different types of guard rail, dis- 
tinguished by the letters A, B and C, are also detailed 
on each etching; they provide for variations in orna- 
mental effect. Bills of material are given for each of the 
three guard-rail designs and for widths of roadway of 16, 
18, 20, 24 and 30 ft. These fifteen bills of material 
(all on the sheet) complete the information necessary to 
construct superstructures having any of the widths of 
roadway mentioned and any of the three types of guard- 
rail provided. 


The etching prints may then be used withe 
printing, providing the prints are marked with the width 
of roadway and type of rail desired, or if these items are 
otherwise specified. Usually, however, to reduce the 
probability of error, a single print is marked with the 
width of roadway, type of rail desired, and a title stamped 
ina small printing press: blueprint copies are then made. 


The eleven drawings for slab supersti 


ctures (spans 
10 ft. to 30 it. inclusive ) provide for 165 des ens, come 


pete in all details, each diff ring from the other either in 
length of span, width of roadway or tvpe of guard rail. 


CONCRETE THROUGH-GIRDER SUPERSTRUCTURES 


A series of twenty-four standard plans covers clear spans 
of 30 to 65 ft. varving by 5-ft. intervals, and roadways of 
16, 18 and 20 ft. Wider roadways are not often required, 
and, when demanded, the conditions frequently are such 
us to render deck-girder or arch designs more economical 
or otherwise more desirable. 

Each standard provides for but one span length and 
one width of roadway. This permits showing all in- 
formation—including a bill of material—necessary for 
the construction of the superstructure. Either the etch- 
ing prints or blueprints therefrom may be used, without 
alteration or additions except when a title is necessary. 

The preparation of plans for plain concrete abutments 
is so simple that only two etchings have been provided, 
one to accommodate slab and the other girder super- 
structures. These standards show outlines. blank dimen- 
sion lines (except for a few fixed dimensions) and a space 
in which to show the quantity of concrete required. 

In using these standards a draftsman computes all 
dimensions and quantities and adds this information to 
an etching print, which is then blueprinted for use. The 
etching prints in this case save merely the time necessary 
to make drawings. As such drawings may not be sealed, 
sufficient dimension lines are provided to completely de- 
fine all parts of the abutment. 


Reinforced ABUTMENTS Not Easy To STanpARDIZE 


The preparation of standard plans for reinforced con- 
crete abutments for slab and girder bridges presented 
considerable difficulty on account of the large number of 
variables involved. The saving in office work, however, 
justified the preparation of about fifty etchings. 

This series includes four groups of standards, showing 
all information which is independent of length, angle 
and slope of wings, and design of the superstructure. 
Group 1 includes standards for reinforced abutments for 
slab bridges with wings designed on the cantilever prin- 
ciple. Group 2 covers abutments for slab bridges similar 
to the U-type with wings restrained near the top bv ties 
across the roadway. Groups 3 and 4 correspond with 1 
and 2 in type, but are arranged for through-girder super- 
structures. Figs. 2 and 3 illustrate typical standards of 
Groups 2 and 3 respectively. 

Each group consists of a series of standards providing 
for over-all heights varying from about 9 to 20 ft. by in- 
tervals of 1 ft. For abutments less than 9 ft. high. plain 
concrete is practically always cheaper than reinforced con- 
crete. Calls for heights greater than about 20 ft. are not 
frequent, particularly for slab bridges. 

To use these standards, an etching print is selected 
which provides for the desired type and over-all height, 
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and on this sheet is lettered the information hecessary to 
adapt the standard to the particular superstructure de- 
selected and that define the 
elevation and the length, anvle and slope of wings. 
bill of No 


signing Js features 


sign location, 
The 
de- 


fixed 


necessary To 


structural 
hot 


material is then completed. 
necessary, as all structural 
on the etching prints are taken from tables. 

In lieu of substandards, whose number would be prohibi- 
tive. a record card for each abutment standard is kept on 
which is entered a record of each superstructure with 
which it is used, and the identifving number of the bridge. 
By reference to these cards it is possible quickly to deter- 
mine whether or not a given standard has previously been 
used If so, bv the 
bridge number, the plans are readily located in the files 


for the same conditions, means of 
and copies made on new etching prints, thus simplifying 
and expediting the work. 

Tracing CLoru 


INFREQUENTLY USED STANDARDS ON 


The standard plans so far described have all been .en- 


But many other stand- 
ard plans are not used often enough to justify the ex- 


graved and press prints made. 

pense of procuring zinc etchings. Among these are plans 
for steel superstructures, plain and reinforced concrete 
abutments for steel bridges, abutments of unusual height 
for slab and girder bridges, and others. These standard 
As these measure 
between trimming lines, blueprints folded on 
the one-third lines each way correspond in size with the 


plans are maintained as tracings. 
22x28 in. 


specifications. 

On these tracings variable dimensions, quantities, ete., 
ure left blank. 
bridge, a 


To adapt these standards to a particular 
“cover sheet” of tracing cloth is laid over the 
standard and matchmarked, the blank dimensions, quan- 
tities, ete., and the standard number are lettered on, and 
a title and the designating number of the bridge printed 
on. This sheet is pinned to the tracing of the standard 
when blueprints are made, and the blueprints then appear 
as complete drawings. The standard tracings and “cover 
sheets” are filed separately, but may easily be assembled 
at any time when prints are desired. This system is but 
little less convenient than one in which etching prints are 
used, 


EXPERIENCE WITH STANDARD PLANS 


In general, standard plans have been found to save a 
ereat amount of time otherwise needed to make computa- 
tions and drawings, many times duplicated; promote 
uniformity and consistency of design; tend to eliminate 
errors of oversight; reduce the possibility of errors in 
computation, because many features of each standard de- 
sign are fixed; and, because of the uniform arrangement 
of the drawings and methods of dimensioning, facilitate 
construction and inspection. 

Their principal disadvantages are the tendency to use 
standard plans when special designs may be needed to 
fit conditions at the site; the impracticability of arrang- 
ing standard drawings so as to permit general scaling; 
and the inertia to be overcome in order that 
the standard plans may be kept abreast of modern prac- 


necessary 


tice. 

The use of prints from zine etchings as compared with 
the tracing cover-sheet system presents the advantage of 
having complete information on each sheet of the draw- 
ings, rather than on cover sheets which must be matched 
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with the proper tracings when duplicates are desired. 
In addition, prints of the same standard may be used by 
several draftsmen at the same time, which is not pos- 
sible with the standards made on tracing cloth. The etch- 
ing prints, when complete in themselves (as for instance 
those for the through-girder superstructure standards). 
may be used without blueprinting. These items, although 
seemingly small, are of great importance when a large 
volume of work must be handled. 

Although the standard plans in use cover a wide range 
of conditions, it has been found that special or supple- 
mentary drawings are necessary for about 25% of all 


~ 


bridge designs. 


THe YEAR’s WorK IN 1916 


During the vear of 1916, the office force of the Bridge 
Bureau of the Hlinois Highway Department prepared 
plans and specifications for a total of 4597 highway drain- 
age structures, checked by mathematical computation and 
comparison with tables 653 bridge plans prepared by 
other engineers, and checked the detailed shop drawings 
and made shop inspection of all steel bridge work under 
construction. In addition, a 
standard plans were prepared. 

During the single month of April, 1916, plans and 
specifications were prepared for 1447 drainage structures. 
At that time sixteen draftsmen were employed. It may 
readily be understood that without an elaborate system of 
standard plans this result would have been impossible 
of attainment. 

Including the entire office payroll of the bureau of 
bridges, which includes stenographers and blueprint 
clerks, plus 15% for general office overhead and making 
no deduction for the time used in checking the 653 plans 
submitted for approval, or for the checking of shop draw- 
ings and making shop inspection of steel work, the cost 
of preparing bridge plans and specifications amounted to 
1.47% of the estimated cost of the structures for which 
plans were prepared. This figure is reduced to 0.97% 
if to the preparation of bridge plans is charged only the 
cost of the office engineering force engaged on this work, 
and a proper allowance is made for the cost of checking 
plans prepared elsewhere. 

By the use of the system of standards described, it has 
thus been possible to hold the cost of preparing plans for 
a large number of small units of work, estimated to cost 
in the aggregate more than 114 million dollars, to a figure 
which compares favorably with the cost of preparing plans 
for large units of construction. 


considerable number of 


Over Fifth of All Fires Preventable 


Based upon an analysis of the annual report of fire 
losses in the United States for 1915, issued by the 
Actuarial Bureau of the National Board of Fire Under- 
writers, the Fireproof Construction Bureau of the Port- 
land Cement Association reports that 21.3% of the 
fires may be considered as preventable, 38% are probably 
preventable, and the causes of 40.7% are not known. 
The total losses for 1915 amounted to $153,231,876— 
which may be divided into a little over $61,000,000 loss 
on buildings and approximately $92,000,000 on contents. 
These figures represent insurance losses only. The fire 
losses were approximately $200,000,000, of which about 
$153,000,000 was covered by insurance. 
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How The Delaware and Hudson Is Handling 
Its Valuation Fieldwork 


By Independent Surveys, and Surveys Made Jointly with Government. 
Company Is Compiling Unusually Complete Record of Its Permanent Way 


By GEORGE H. BURGESS 


Chairman, Valuation Committee. The Delaware and Hudson Company 


IELD SURVEYS that in addition to fulfilling as is not possible when the 
the requirements of the Government are giving computers accompany the Government partie 


the company a most complete and valuable set viding data of use in determining 


carrier Das on 


pro- 
I 


original conditions, a 
of records of its permanent way, such as it never before — result entirely independent of the valuation work will be 


possessed, are being made on the lines of The Delaware that the chief engineer's of 


ce will know the companv’s 
and Hudson Co. In part, these are independent surveys, own plant. 


Hence, it will not have to trv in vain to 


heing carried out im advance of the Government’s ar match up maps that disagree, and guess at the topog- 


rival; in part, they are joint surveys, in which Govern- raphy, and in the end send a survey party out whenever 


ment and railroad men are working together amicably. a small change or addition is contemplated. A feature 
vetting all the data required by the Division of Valuation of the making of the surveys is the housing of the com- 
and incidentally much additional information useful to pany’s men, as well as those of the Government, in cars 


the company in a variety of ways. fitted for the purpose. 


Alignment and profiles are being carefully run, and 

the cross-sections are being referred to datum. In the INDEPENDENT SURVEYS 

olfice the company is working the data up Into maps of The independent surveys are being made on those parts 
the uniform size prescribed by the Government, and of of the line carrying the heaviest traflic and on which, 
uniform scale, except where station maps require an owing to the age of the property, the records are the 
enlarged scale. The cross-sections are also plotted to a least complete. The purpose Is to escape the demands 
onvenient scale on standard cross-section paper. Aside for speed made upon the Government parties and give 
from affording such a check on the Government’s figures the company forces all the time needed to trace out the 


items of property. Consequently, no speed records have 





—_o been made or tried for, and progress has been what many 
Mooerskt J | would call slow, especially where it has been necessary to 
run the land lines. 

The work done in the independent surveys varies ac- 
cording to conditions, it being necessary in some cases to 
make a complete resurvey, including right-of-way, and 
in others to rerun alignment. In all cases, however, each 
party makes a complete cross-section survey and also a 
chain survey to locate all tracks, buildings and other 
structures. 

PERSONNEL OF Party 


For these independent surveys the field parties have 
ranged from stx to sixteen men, depending on the classes 
of work done. The sixteen-man party was made up as 
follows: Chief of party, three instrumentmen, a recorder, 
draftsman, six rodmen, three chainmen and a ballast man. 
Roughly speaking, there were the following squads: 
Chaining, alignment, right-of-way, cross-section and 
bridge-and-building. 

Incidentally, for the protection of the men, this large 
squad having been employed in the Scranton-Wilkes-Barre 
section, where tlie traffic is heavy, a bridge carpenter was 
kept with the party as a watchman to warn of approach- 
ing trains. He also helped take building notes, and his 
use is believed to have been fully justified. 

With the full-size party on this work the chaining 
squad proceeds in advance, using a steel tape and mak- 


Legend : ; - “si 
— Yrrate ing temperature corrections. The chaining squad is 
serene Trackage Rights followed by the alignment party, when that work is 

Coites-Berre necessary, and later by a cross-section squad, which also 
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The chaining and alignment parties are later com- 
ined, and they make a full chain survey of all tracks, 
uildings and other physical features, so that all neces- 
ary information is obtained for the 
omplete maps of the territory covered. 


preparation of 
‘Notes, sketches 
ind photographs are made of all buildings, bridges, eul- 
erts and other structures, to the end that a complete 
record of the physical features of the road is collected. 
\ sample page of the notes for a bridge is reproduced. 
The maximum monthly payroll of the sixteen-man party 
was $1215, with living expenses paid occasionally when 
the men were away from headquarters overnight. 


JOINT SURVEYS 


During 1916 the Division of Valuation assigned one 
party to The Delaware and Hudson Co, The company 
information than the Government re- 
quired, and in order to make the progress demanded 
by the authorities at Washington it added a party of 
fourteen (this has in 


desired more 


been increased 
to sixteen) to the Government’s squad of nine. The 
combined parties obtain virtually all the data being 
obtained by the company’s independent surveys, in addi- 


men some 


cases 


tion to that specifically required by the Government. 
The only inventory work not done, for which further 
trips over the line will be necessary, is for signals and 
interlocking, for telegraph and telephone lines and for 
checking the notes of buildings and the larger bridges, 
the Government not having special men available for 
these classes of work. 
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This joint arrangement has 
that the 
merely worked over the same territory, each gettin 
data it wanted, but 


changed men to the best advantage. 


Workes =o aro S 


Government and company squads 


have subdivided the work and ex 
The government has 
made certain stipulations, one being that there must |} 
two cross-section parties, on the theory that the cor 
tinuous-profile method takes twice as long as the hand 
level method with subgrade as datum. There are also 
usually four men computing, to keep the figures close 


up to the field notes. 


SOMEWHAT DIFFERENT PERSONNEL 


The make-up of the company’s party for the joint 
surveys is somewhat different from that of the party on 
the independent surveys and is about as follows: Chief 


of party, two recorders, a computer, transitman, drafts 
man, leveler, four and chainmen. The 
monthly payroll for this party has averaged about $1080, 
with full subsistence at all times. 


rodmen five 


Undoubtedly, the friendly coéperation that has pre- 
vailed in the joint surveys has been due to the confidence 
the Government has been able to repose in the company’s 
men. It has been impressed upon the latter that they 
are to claim only what is fair, and the Government men 
apparently realize that fact. It is also understood that 
each difference of opinion shall be fought out on its 
merits—that there shall be no bargaining to confound 
the records at some future date and make an interpreta- 
tion of them difficult. 


INTERIORS OF THE THREE COMPANY CARS OF THE CAMP TRAIN FOR THE JOINT SURVEYS 
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mien, 


party with a camp train. The Division of 
ation provided a remodeled Pullman car for its 
and the company furnished its party with three remodeled 
tank, 
fitted up as a kitchen and dining room with sleeping 
quarters for the cook and the helper, 
beds and the third as an 


coaches and a standard locomotive One coach was 


one with double 


deck steel] office ear. The 
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TEN-MAN PARTY USING THIS CAR BOARDED AT HOTELS 


dining-car department of the company has had charge 
of the commissary arrangements and has produced very 
satisfactory results at slightly less than $1 per day per 
man, this including wages of cook and helper. 

On the other divisions, where hotel accom- 
modations were not entirely satisfactory, but where the 
towns averaged four miles apart, one coach was provided 
with sleeping accommodations for ten men and space at 
one end an office. Meals were obtained on a satis- 
factory basis at the local hotels. The use of these cars 
resulted in a considerable reduction in the cost of sub- 
sistence and at the same time provided comfortable 
permanent quarters for the men. 

WASH 

Like many other roads, this one has its sections—along 
the shores of Lake Champlain, for example—where there 
has been much subsidence. The records show much of 
this, but are incomplete. Wash borings have been re- 
sorted to, and the company has profited more or less by 
the experiences of other roads that faced the problem 
sooner. Bids were asked for, but they contained so man) 
conditions that the company decided to do the work by 
company forces. 

Two simple outfits like that shown were made in the 
company’s shops. In addition, two Sheffield hand-cars 


one of 


for 


Bortncs To TEst SUBSIDENCE 
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nd four standard track jacks were bought, and a 6x 
0-ft. scowboat was built for use where the fill crosses 
ivs of Lake Champlain. 
Cost oF BorinaGs 

The working force consisted of one foreman at $2.85 
er day, five men at $2.75 and a recorder at $50 per 
month. The foreman and his men were also allowed $1 
cach per day, and they lived in a maintenance-of-wa\ 
warding car, cooking their own meals. They were com 
pany bridge carpenters. The recorder was a rodman from 
the survey party, and his expenses were about $2.25 per 
day. The cost of the boring outfits was as follows: 


2 double A-frame drilling outfits $299 22 
4 standard track jacks 43 %6 
2 Sheffield hand-cars 63.00 
| boat 10! 30 

Total $506 88 


In a report by Mr. Mansfield, the company’s valuation 
engineer, it is pointed out that the outfits can be used 
to great advantage by the maintenance-of-way department 
when the valuation department is through with them. 

By the use of the outfits over an aggregate of about 
12 miles, 1,870,883 cu.vd. of filling material and 45,603 
euyd, of riprap were discovered. This work was done 
at a total cost of $1570 exclusive of plant investment, 
or at a cost of 31.82e. per lin.ft. inclusive, or 25.56e. 
exclusive, of the recorder. The total cost per yard of all 
material disclosed was less than 0.1e. per cubic yard. 

ProGkAM oF WorK 

As previously mentioned, it has been the aim of the 
company to precede the Government with independent 
surveys over the parts of the svstem involving the greatest 
difficulties. One of these (referring to the map of the 
svstem) is the section from Wilkes-Barre to Carbondale, 
where the traffic is very dense. Another is the main line 
north from Albany, which carries heavy trattic, and part 
of which was built as early as 1835. 

In. August, 1915, two survey parties were started, at 
Wilkes-Barre and Binghamton respectively. In May, 
1916, on the arrival of the Government forces, a new 
party was organized and put on joint work with the 
Government on the Champlain division. The joint party, 
before the end of last vear, covered the entire Champlain 
division, the line between Whitehall and Rutland and that 
hetween Eagle Bridge and Castleton—a total of 345 
miles. Work by the joint party was discontinued Dee. 
15, 1916, because of heavy snow. Meanwhile, the Wilkes- 
Barre party had joined up with the work done by the 
Binghamton squad, which latter had completed its work 
to Albany. Independent surveys made to Jan. 1, 1917, 
aggregated 267 miles of line. 

The Government is now checking up the surveys and 
taking the track inventory on the southern end of the 
road, covered by the independent surveys. Each chief 
will be with the Government party on the part of the 
line he has surveyed, while an independent survey will be 
made north from Albany. By the time the Government 
overtakes the independent survey, it is expected that the 
nain line from Albany to Whitehall will have been com- 

leted. Joint surveys will then finish the road. The 

ompletion of the program involves 85 miles of inde- 
endent and 128 miles of joint survey. 

The work is being carried on under the supervision 

f the writer. W. H. Mansfield is valuation engineer. 
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Small Clearance Under Steel Bridge 
Calls for Shallow Floor 


Curved Girders Used in One of Side Spans of 
Cambria Street Structure in Philadelphia 
Steelwork Incased in Concrete 


By JONATHAN JONES 


Assistant Engineer (Bridges) Bureau of Surveys, Department of 
Public Works, Philadelphia 


EMARKABLY shallow floor and horizontally eurved 
plate girders are prominent struc tural features of a 
new street bridge in Philadelphia. They were dictated by 
difficulties of location and of adjustment to street and 
railway grades. Esthetic problems also had an influence 
in the design ; the effect may be judged from Fig. 1 
The bridge carries the tratlic of Cambria and A Sts. 
across the depressed Richmond branch of the Philadel- 
phia & Reading Ry. The street system is diagonal to 
the railway. As the railway is much older than the 
streets, the latter have only few crossings over the rail 
way cut. The hew bridge, therefore, had to be designed 
with regard to carrying the traflic of a number of streets. 
At the same time the approach gradients had to be kept 
down to a minimum. 


Cost oF SKEW Crossing PROHIBITIVE 


A skew crossing on the line of Cambria St. was first 
outlined. However, the railway company then asked for 
a single central span over the present six tracks and side 
spans to provide for respectively three and four future 
tracks. With such spans a skew crossing would have 
been of prohibitive cost and its roadway gradients ex- 
cessive. In the final design, therefore, the bridge crosses 
the railway cut at right angles. This arrangement has 
the further advantage of making it easy to provide ap- 
proaches from two streets at each end. The side spans 
curve out (increasing in width toward the abutments), 
to accommodate the approach roadways. At these curves 
the extra-shallow east span required horizontally curved 
plate girders. 

The approach gradients do not exceed 4% and the 
grade changes involved extend back only about 150 ft. 
The minimum clearance thus obtained is 16 ft. over top 
of rail. This headroom is the best obtainable at several 
other bridges on this line of railroad, as the streets have 
built up so densely, adjacent to the tracks, that the cost 
of raising the approaches is prohibitive. The Public 
Service Commission of Pennsylvania is seeking to main- 
tain a standard headroom of 22 ft., and in this instance 
approved the lower headroom only on condition that the 
masonry should be carried down to such an elevation that 
the tracks could in the future be lowered 6 ft. without 
exposing the foundations. This requirement was expen- 
sive, as the material taken out below track level was all 
hard rock. 

The cartway width adopted is 36 ft., which provides 
for four lines of travel, including possibly a double- 
track electric railway in the future. The sidewalks are 
8 ft. each, a total width of 52 ft. being all that it was 
deemed practicable to span with the very shallow floor- 
beams ( 2 ft. 4 in. deep over covers) necessitated by ad- 
hering to a 4% maximum grade. 
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FIG. 1. THE CAMBRIA ST. BRIDGE, PHILADELPHIA, 


A WELL-DESIGNED 
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CONCRETE-CASED STEEL BRIDGE 


WITH VERY SHALLOW FLOOR 


The superstructure throughout is of structural steel, 


unpainted, fully ineased in precaution 
against corrosion, which is very rapid over and adjacent 


The 


concrete as a 


to steam railways where the headroom is so limited. 


steel weighs about 75 Ib. per sq.ft. 


GInDER SPAN WItTtl SHALLOW Souip-FLoor 


The main span, crossing six tracks, comprises two gird- 
ers 80 ft. TY im, ©. 


loaded by transverse floorbeams, 4+ ft. 11 in. 


to ¢. bearings, forming the parapets, 
apart. The 
roadway floor is of asphalt, on transverse concrete arches 
and the The 
sidewalk is vranolithic, on reinforced-concrete slabs and 


sprung between surrounding floorbeams. 


cinder filling. The top flanges of the steel floorbeams are 
held low enough to take a future 9-in. electric-railway 
rail, with 2 in. of concrete covering the beams. The con- 
crete arch floor is pushed up to the under side of the 3-in. 
asphalt paving of the crowned roadway, thus taking ad- 
vantage of the increase in total depth of the conerete 
floor. 

In computing the maximum stress on the steelwork it 
was assumed that the steel floorbeams alone must carry 
the entire weight of the wet concrete, but that for live- 
load the floorbeams are compound beams, the considerable 
amount of concrete over their tops adding to the com- 
posite moment of inertia and reducing the stress in the 
steel from 18,000 (if the effect of the concrete were 
neglected) to the desired 16,000 Ib. per sq.in. 


MIG. 2. VIEW UNDER FLOOR, SHOWING TW0O-PEDESTAL 
PIER AND INCASEMENT OF SIDE-SPAN. STRINGERS 


To permit cutting the concrete to install the futur 
rails without destroying the value of the arch construc 
tion, a concrete strut was cast into the floor under tly 
position of each possible future rail, for either singh 
track or double track. These struts serve also as a sort 
of “bridging” to make several floorbeams deflect in uni- 
son, and they therefore distribute concentrated live-load- 
to a considerable degree. This consideration, however, 
was not availed of to reduce the amount of steel. Th 
floorbeams were cambered to allow for their dead-load 
flection; and before the pouring of the floor concrete, 
levels were run over the beams at both curb lines and the 
center of the bridge, and the finishing heights for the 
concrete were established to allow for deflection. 

STEELWORK INCASED IN CONCRETE 

The depth of the 80-ft. 71%4-in. main girders was de- 
termined by adding to the available floor thickness the 
depth to give a 3-ft. 10-in. railing height, making about 

ft. These girders weigh about 40 tons each and are en- 
tirely incased in 1: 114: 3 concrete anchored to the wels 
by clamps of 14-in. square steel, spaced about 12 in. on 
centers. These girders do not need pin bearings, as the 
live-load deflections will be quite small: but the girder 
deflection during the placing of the dead-load was allowed 
for by giving them bearings on steel billets with curved 
upper surface, the ornamental posts that incase these 
billets being poured after the other dead-load was so far 
as possible in place. 

The 43-ft..714-in. span toward Gurney St. consists 
mostly of longitudinal 28-in. I-beams, 4 ft. 11 in. on 
centers, with concrete arch construction as noted above 
for the roadway and similarly designed to take advantage, 
for live-load, of the compressive value of the concrete. 
The quadrant curves in the parapet are carried by a 23- 
in. built-channel fascia, supported at intervals by an 
angular framing of straight beams, some of which are 
cantilevered from the main beams adjacent and one 
of which is cantilevered from the abutment and anchored 
thereto with rods 10 ft. long. In this latter case the nuts 
were tightened after the steel was all lined up, and care 
was taken to throw the bearing of this beam back of the 
edge to avoid spalling of the concrete. 

CurveD Girpers UseEp IN ONE SPAN 

The span toward Tusculum St. is structurally the most 
interesting part of the design, because the curved para- 
pets are formed by incased steel girders. The square 
length of the span is 56 ft. 44% in. from center line 0: 
pier to center line of bearing on abutment, and the 1 
terior longitudinal floorbeams on this span are only 22 in. 
deep because of the limited thickness of the floor. 
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The curved parapet girders are about 7 ft. deep, cor- 
responding to those of the six-track span, and have stilf- 
eners spaced uniformly about 4 ft. 8 in. apart, conforming 
to the spacing of the ribs that show on the finished con- 
crete. At every second or third stiffener, as required, 
there is attached a bracket that transfers the tipping 
inoment (created by the fact that the girder is at such 
point offset from the straight line joining its supports) 
from the girder to the adjacent straight beam. These 
brackets have the general nature and shape of bell cranks; 
to provide for the moment in the vertical legs just above 
the sidewalk where their width is limited in order not to 
project beyond the stiffener incasement, the flanges re- 
quire considerable reinforcement. The outer, or tension, 
flange is reinforced with flats between the stiffener legs, 
and the inner or compression flange with continuous 
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FIG, 3. LAYOUT PLAN AND SECTIONS, 


angles that bend around under the sidewalk to form the 
top flanges of the horizontal legs of the bell cranks. 

The effect of this design is to throw most of the ver- 
tical load over to the interior floorbeams, and the curved 
girders are light. Their fabrication was quite unusual in 
that they combined the horizontal curvature with a con- 
siderable vertical grade, corresponding to that of the ap- 
proach. The shopwork was very creditable, the work fit- 
ting up to plan measurements better than in the case of 
much straight steelwork, requiring very little allowance 
in the forms to obtain smooth and accurate lines in the 
finished concrete. 

The steel details and the floor were considerably com- 
plicated by the necessity for carrying two water pipes 
and several lines of ducts across the deck of the bridge. 
The floor is so thin that it required ingenuity to install 
the water pipes, as the best practice requires gullets 
with removable slab covers to make them accessible for in- 







spection and repair. In fact, it was not possible to make 
these gullets deep enough for calking the joints, and they 
had to be poured with “leadite.” Drainage holes through 
the slab were provided a precaution against damage 
from leaks. 


ARCHITECTURAL AND STREET PROBLEMS 


The architectural details of this bridge are not elaborate 
nor worked to fine dimensions, but are rather bold to 
conform to the ne essarily heavy sections of material used. 
On the inside the parapets have practically all the edges 
chamfered off, the design being made to conform with 
the chamfering. In many neighborhoods the edges of 
concrete railings and ornamentation are apt to receive 
rough treatment, particularly from the thoughtlessness of 
boys: and as such treatment was anticipated in this par 
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CAMBRIA ST. BRIDGE, PHILADELPHIA 


ticular location, it was thought best to provide a design 
that would have a good chance of retaining its original 
form without disfigurement. All the showing faces of 
the substructure were given a granolithic face mixed 
1:1144:3; and the parapet girders were poured of this 
same mixture, as the nature of the forms would not per- 
mit of a facing mixture on a less expensive backing. All 
the faces that are exposed at the present time are bush- 
hammered by hand, the edges being lightly chiseled where 
necessary to preserve them from breaking under the heavy 
hammer. 

The plan of repaving was complicated by the irregu- 
lar lines and variable grades of the approaches. Most of 
the streets, for instance, are lower on one curb than on 
the other, while the bridge itself was designed 0.2 ft. 
lower on one side than on the other, to take advantage 
of the corresponding grade of the railroad. The repaving 
was therefore studied out in its entirety on contour plans 
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LOOKING ALONG CAMBRIA ST., SHOWING 
GRADED APPROACH TO BRIDGE 


rt. 
apart, these being so drawn in as to give proper grades 
for the traffic, minimizing the future 
changes necessary to give superelevation to the possible 
electric railway. 


to a scale of Ye in. to the foot, showing contours 0.1 


several lines of 
From these contours the necessary in- 
lets were designed to receive the surface water, and, by 
making the proper allowance for gutter depths, the curb 
heights. 

Payment for the bridge from back wall to back wall 
was by lump sum, while the work on the approaches was 
in accordance with unit prices. ‘The following schedule of 
unit prices for the bridge proper, covered by the lump 
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sum of $46,335, is therefore only an approximation for 
current estimates, and the unit prices indicated there- 
in may differ somewhat from those shown in the esti- 
mate sheet of the successful bidder, only the total lump 
sum being a matter of contract. The total 


cost, in- 


cluding the revision of approaches, but no damages, was 
The date of letting was Aug. 2, 1915; the 
bridge proper was completed in July, 1916. 


$56,569. 


Unit Price 


$29.00 


Quantity 
Sign posts 2 
Foundation concrete, including exca- 

vation 

Neat concrete, including rods, ete 
Structural steel 
Concrete in floor 
Concrete in railings and parapets 
Granolithic steel-bound curb 
Granolithic sidewalk 
Asphalt paving 
Ducts (single cell) 2,000 lin. ft 
8in. water pipe 370 lin ft 
Inscription tablets 2 
Inspection 


Amount 


$58 


473 cu.yd 3,784 
1000 cu.yd 

392 tons 

532 cu._yd 

170 cu.yd 

500 lin ft 

388 sq.yd 

848 sq.yd. 


Total $46, 335 


The design was prepared and the construction super- 
vised by the writer, originally under George S. Web- 
ster, Chief Engineer, and M. L. Cooke, Director of the 
Department of Public Works; later under Chester E. Al- 
bright, Chief Engineer, and George E. Datesman, Di- 
rector. The contractor was James D. Dorney. 
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New Intercepting Sewer at Chicago Stockyards Has 
Brick Arch Anchored to Concrete Base 


Underground Viaduct Carries Sewer Through a Bed of Soft 
Soil—In Building Brick Arch Traveling Steel Centers Were Used 
By L. B. BARKER 


Assistant Engineer, The Sanitary District of Chicago 





SY NOPSIS—This article describes several details 
in the construction of a sewer having a brick horse- 
shoe arch on a concrete slab base. Of special in- 
terest is a concrete-arch foundation or under- 
ground viaduct to carry the sewer through a bed 
of soft soil. 
traveling steel centers for the brick arch. 


An unusual feature is the use of 





NTERESTING items of design and construction are 

included in the new stockyards intercepting sewer at 

Chicago. It is built along the south bank of Bubbly 
Creek and replaces that notorious section of Chicago’s 
sewerage system, as described in Engineering News, Sept. 
lt and Oct. 19, 1916. The new branch intercepts the 6-ft. 
Ashland Ave, sewer and 9-ft. Robey St. sewer and con- 
nects with the mouth of the West 39th St. conduit leading 
to the drainage canal. Its purpose is to stop the discharge 
of sewage into the Chicago River at Ashland Ave. 

The new sewer is about 3450 ft. long, of semi-ellipti- 
cal section, having a brick arch anchored to a reinforced- 


Brich Arch- 


Space under Arches to be 
filled solid with Earth 


__15"at Crown 





Part Longttudinal Section 


with 4+ to 10 ft. of soft black muck formed by the sewage 
deposit of many vears. Under the muck is a hard dry 
boulder clay. 

The muck bed could not support the weight of the 
sewer, and therefore a deep foundation like an under- 
ground viaduct is built on the firm clay bottom to carry 
the sewer at proper elevation across the bed of the creek, 
through the muck. This unusual substructure consists of 
a concrete slab 15 ft. 6 in. wide, with piers 12 ft. e. to e. 
| 


carrying a series of arches that are formed integrally with 


the base of the sewer. Phe space beneath the arches Is 
filled solid with clean earth. The height from the bot- 
tom of the foundation slab to the sewer invert is about 
10 ft. Fig. 1 shows this interesting construction, the part 
above the crown of the arches representing the typical 
construction of the remainder of the sewer, with the brick 
arch on a concrete base and invert. 

The sewer connections are made in flat-roofed chambers 
of reinforced-concrete, the one at Robey St. having intake 
and discharge compartments for the possible future in- 
stallation of flushing pumps. The change in size of sewer 


LnwertJoints 


Se toe gh eee 
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FIG. 1. SEWER BUILT THROUGH SOFT MUCK, SUPPORTED BY CONCRETE ARCHES FOUNDED ON A 
SOLID SUBSTRATUM 


concrete base by dowel rods. To guard against possible 
deterioration of the concrete due to the excessively strong 
packing-house sewage, the concrete invert is lined with 
vitrified tile. These tiles are 12x24 in., 1 in. thick, 
molded to the curve of the invert and scarified on the 
under side. The section is 7 ft. high and 7 ft. wide, ex- 
cept for 770 ft. at the west end, where it is 9x9 ft. The 
details are shown in the drawings. 


ConcrETE FOUNDATION AND CHAMBERS 


At the west end the sewer (9x9 ft.) makes a 90° turn 
and extends for about 150 ft. across Bubbly Creek (now 
being filled up) to the mouth of the West 39th St. con- 
duit (12x14 ft.).. The water here was about 8 ft. deep, 


is made at this point. At Ashland Ave. there is an over- 
flow chamber, on pile foundations. It is separated from 
the sewer chamber by stop planks, so that excessive flow 
may be relieved by discharge into the river. 


EXCAVATION FOR SEWER 


The excavation along the bank of Bubbly Creek was 
done with a Thew revolving shovel having a 1-yd. bucket. 
For the greater part of the way the cut was made in two 
lifts, the first being 30 ft. wide by 7 to 10 ft. deep; the 
second was 8 ft. deep, 114 ft. wide for the 7-ft. and i4} ft. 
wide for the 9-ft. section. The same section was main- 
tained when the cut was made in a single lift, the extra 
width at the top being necessary to allow the shovel to 
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turn. Sheeting was used only in the bottom cut, except 
where necessary to repair adjacent structures. 

Five tloats 
were used, the rear one being picked up by the dipper and 


The shovel was supported on timber floats. 


placed ahead as the shovel rolled onto the foremost one. 
However, in the deep cut, it was impossible for the shovel 
to dump onto the spoil bank from the bottom of the 
this, cribs of 12x14-in. timbers, 6 ft. 
high, bolted together, with the floats bolted to their tops, 
were used, 


trench. ‘To remedy 
They were carricd ahead in the same manner 
as the floats. 
the cribs. 


Fig. 2 shows the steam shovel standing on 


The excavating gang consisted of the shovel engineman 
and fireman, two bottom men with the shovel (trimming 
the trench ahead of the cribs, securing the cribs in place 
and tending the shovel), two to four bottom men behind 
the shovel (trimming the trench to line and grade and 
plane ing the sheeting ) and o« casionally two to five laborers 
shoveling out hand-excavated material, by means of plat- 
forms, when the cut happened to be exceptionally heavy. 


MATERIAL, STIFF BLUE CLAY 


Good, stiff blue clay, overlain with 4 to 6 ft. of cinders 
and manure, was encountered for about 75% of the dis- 
For about 800 ft. the trench seemed to lie on the 
edge of what was the original bed of the creek and in an 
old cinder fill, except for a distance of about 100 ft. This 
(itl did not extend to the bottom of the cut, so that a good 
clay foundation was found; but a great deal of trouble 
was caused by the water that poured through the loose 


tance, 


FIG. 2. BUILDING THE STOCKYARDS SEWER AT CHICAGO 


A—Steam shovel standing on cribs to take out second lift 
of deep cut. B—Steel centering for brick arch; note the tows 
of dowel rods to bond this arch to the concrete base. C— 
Tile-lined invert of sewer. This shows the end of the work 
built across Bubbly Creek to connect with the West 39th St 
conduit 


* duit. 
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Part Elevation 
“24 Gage >, 
Cross-Section 
FIG. 3. COLLAPSIBLE STEEL CENTERING 
BRICK ARCH OF SEWER 


USED FOR 


cinders between the trench and the creek only 20 ft. away. 
Sheeting was driven as fast as the excavation was made 
and clay puddled behind it. 

In general, the excavated material was dumped along 
the north bank of the trench and allowed to spill over 
into the river, no attempt being made to save it for 
backfill. Only sufficient backfill to cover the arch was 
made from material taken from the trench. The rest was 
clay brought in on wagons, and clay and cinders brought 
in on cars by the Chicago Junction Railway Co. 

In order to make the crossing at the west end of Bub- 
bly Creek, it was necessary to construct a cofferdam 
across the channel and also dam the West 39th St. con- 
The contractor elected to build an earth dam across 
the channel, on the ground that the bed had been dredged 
down so close to hardpan that timber or steel sheeting 
would have too little penetration to render that method 
practicable. 

Fully 75% of the clay excavated from the 9-ft. section 
of the sewer was used in building the dam. The clay was 
loaded by the shovel into 3-yd. side-dump cars on a 42-in. 
gage track along the river side of the cut in trains of 
four or five cars. The dam was first carried out about 
20 ft. by dumping alongside the track and spreading the 
material into the river by hand, the track being kept out 
as close as possible to the edge of the slope. When the 
limit of this method was reached, a timber crib was 
sunk 30 ft. beyond this fill and the track carried over onto 
this. As soon as the fill reached the first crib, another was 
sunk 30 ft. farther on, and so on for the total distance of 
150 ft. 


Core OF Sanp BaGcs BuiLtr 


A core of sand bags was also built up as the clay sank; 


and after the fill had been completed across the river, 
dumping was continued for several days with trams, 
which further consolidated the material. There was con- 
siderable lateral movement of the dam when the water 
was first lowered, most of it seeming to be at the bottom. 
This was probably due to the pushing out of the bottom 
muck that was not entirely displaced by the heavier 
material. Dumping with trams and wheelbarrows was 
continued until the movement stopped. The dam was 
given a top width of 12 to 16 ft. and was carried 3 ft. 
above normal water level, making it about 20 ft. high. 
The extra gang employed in building it averaged 12 !a- 
borers, a foreman and one team. 

In order to close the 12x14-ft. West 39th St. conduit, 
two bulkeads of tongued and grooved lumber were built 
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it through an opening cut in the concrete arch. They 
ft. apart at the top and came nearly together at 


» 
eTe o—™ 


e bottom. The space between them was puddled with 
av. Sand bags were piled behind the upstream bulk- 
ad, and as a safeguard a third bulkhead was built about 
ft. downstream from the second, and sand bags were 
it on hand to fill the space between. Fortunately, the 
ed for this did not develop. 
The end of the creek behind the earth dam was dewatered 
a 6-in. pulsometer, a 6-in. steam-driven centrifugal and 
9-in. electrically driven centrifugal pump. There was 
o trouble in lowering the water to the top of the soft 
ck. Two 12x12-in. stringers, 18 ft. apart, 
ere then ranged along the line of the sewer and well 


rows of 
aced. Outside of the stringers a single line of 3x10-in. 
tongued and grooved sheeting was driven by hand through 
the muck to the hardpan. The vulsometer then pumped 
muck as dry as possible. 
Hand excavation started at the south end and 
arried across in sections of 24 to 36 ft., each section being 


protected by 


Was 
a cross-bulkhead. Crossbracing of 8x8-in. 

The greatest depth to 
hardpan was 19 ft. below river level. 


timbers was put in as required. 
The concreting of 
the foundation and piers Was done as soon as each sec- 
tion was cleaned out. 


CONCRETE AND BRICKWORK 

All concrete material was delivered on track alongside 
the work, unloaded by hand and wheeled to the mixers 
On account of the extreme top width of the 
trench, a material scaffold was maintained along the south 
side of the trench, supported at one side by the bank and 
at the other side by posts resting on the bottom of the 
trench. This was' moved ahead as the work progressed. 

Concrete was mixed by a 10-ft. Knickerbocker mixer. 
This was operated at the top of the bank opposite the sec- 
tion being concreted, except where the work was inac- 
cessible to the mixer, as when the adjacent buildings were 
too close to the trench or at the river crossing. At first 
the mixer discharged into a swinging trough, suspended 
from the mixer frame and leading to a flexible pipe chute, 
hung from the material scaffold so as to discharge onto 
the bottom of the trench. This plan failed to work suc- 
cessfully, because the top cut was usually so wide that the 
‘winging trough could not be given sufficient slope to al- 
low the concrete to flow readily. Thereafter, two-wheeled 
concrete buggies were used to carry the concrete along the 
material scaffold from the mixer to the pipe chute. This 
arrangement made it possible to move the mixer much 
less frequently, but the concrete had to be shoveled across 
the full width of the base. 

Concreting was done in 26-ft. sections, a wooden temp- 
let being set as a bulkhead at the farther end. The 
concrete was shaped with shovels to the invert curve, as 
voverned by lines stretched from the templet back to the 
ompleted work. No attempt was made to obtain a smooth 
finish, as this was furnished by the tile lining. Two 
hottom conereters spread the concrete, placed the rein- 
forcement and shaped the invert. On top of the cut were 
i mixer operator, four or five laborers wheeling stone and 
~and, one tending the mixer, two wheeling concrete, and 
ie man at the chute. 

In laying the invert tile the best results were obtained 
iv laving them on the concrete bottom ahead of the brick 
irch, after the concrete had set (Fig. 2). However, be- 


as needed. 


eo 





cause of delavs in shipment, most of the tile were laid 
after the arch had been completed. holes being left ! 
lowering the tile and mortar. A templet, cut to the « 

of the invert, was blocked up to the proper grade on thie 
concrete hottom at the end of the section to be laid, and 
the tile were laid in mortar to lines stretched from nails 


on the under side of the templet to the corresponding 


joints in the section previously laid. 
tilled hy 


Steel eenters of the 


The joints were 
afterward 


1 thick grout. 
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were provided instead ol 


operated on a traveler, 
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work, Figs. 2 and 3.) Thev were built up in 26-ft. lengths. 
two such lengths being used on the 7-ft. 
on the 9-ft. The traveler 
crete bottom. The rear 
through the form ahead, 
position and blocked up, after which the traveler would 


be run back for the other form. 


section and one 
ran ona track laid on the con 


] 
} 


form would be lowered on the 


traveler jacks, run raised into 
For the single lengths on 
the 9-ft. section the traveler was kept in place all the 
time, and the form moved ahead in the morning before the 
bricklavers had started work, making it almost unneces 
sarv to point up inside or strike the joints. Four form 
men easily kept the forms ahead of the bricklavers. 

Mortar for the brickwork was mixed in a Lakewood 
continuous mortar mixer. It was a 1:1 mix of portland 
cement and screened sand; 10% of lime putty was per- 
mitted for ease in handling. Where the mixer was close 
to the work, the martar was carried in buckets directly 
to the bricklavers. 
buggies to a wooden mortar box close to the work, where 
it was kept well worked up and carried in buckets from 
there to the bricklavers. 
layers, three tenders, six tossers, three mortar carriers, 
one mortar mixer and three to five laborers. 

The sewer was built by the Ready & Callaghan Coal Co.. 
of Chicago, under the direction of George M. Wisner, 
Chief Engineer of the Sanitary District of Chicago, and 
Langdon Pearse, Division Engineer. The writer was 
resident engineer. 


Otherwise, it was carried in concrete 


The average gang was six brick- 





‘ngineers Needed in Real-Estate Deals 
Eng Needed in Real-Estate Deal 


Engineering in relation to real estate was brought up 
at the annual meeting of the lowa Engineering Society in 
a paper by R. B. Slippy, of Waterloo, Iowa. In the pur- 
chase of property, the abstract of title is submitted usually 
to an attorney for investigation as to legal defects that 
might invalidate the title to greater or less extent. It 
should be equally important to have a report from an en- 
gineer showing that the lines of the property are in ac- 
cordance with the descriptions of the deed, that buildings 
do not overlap the lines, and that there is no reason for 
dispute as to boundaries or area. In city property it 
would be well also to have a report on the water, sewer, 
gas and electric service, the sidewalks, and as to whether 
the buildings are in accordance with building and sani- 
tary ordinances. Instances were given of troubles which 
might have been avoided by such a system of engineering 
investigation in transfers of property. The city-planning 
aspect of the relation of engineering to real-estate matters 
was presented by Prof. L. S. Smith at a joint meeting of 
the Engineering Society of Wisconsin and the Wisconsin 
Real Estate Association. This applied to street layouts, 
building design, civic centers, etc., as well as the more 
strictly engineering factors of water-supply and sanitation. 
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A Department Devoted to Details of the Day’s Work 


Drop Inlets for Culverts Solve Problem 
Where Highway Parallels Railroad 
By.C. S. BENNETT 
Highway Engineer, Greenup County, Kentucky 

N CONSTRUCTING a section of a state-aid road in 
Greenup County, Kentucky, the highway paralleled the 
The railroad fill 

beine 8 ft. higher than the road surface for about half of 


railroad for a distance of one-half mile. 


wen 


DROP INLET TAKES CARE OF 


RAILROAD 


DRAINAGE 
PARALLELS HIGHWAY 


WHERE 


this distance, a difficult problem was presented of-dispos- 
ing of the road drainage. 

As all culverts extended through both fills, it was de- 
cided to adopt the inlet method used on paved roads and 
Excavations were made in the ditch line over the 
existing pipe culverts, all of which were 48 in. in diam- 


streets. 


eter and of corrugated iron, and a section was sawed out 
of the top of the pipe. Short sections of 12-in. corrugated 
culvert pipe were then placed on end, and fastened to the 
large pipe by means of an easily made metal collar through 
which several bolts were run. The top of the riser pipe 
was provided with a concrete apron 6 in. thick, the width 
of the bottom of the ditch, and extending about 3 ft. 
along the ditch. A few small reinforcing bars were in- 
serted in the green concrete, and formed an effective grat- 
ing which excluded foreign materials. The design has 
proved very satisfactory and was used in several instances. 


Paper Can Replace Hemp for Pipe Joints 


Pipe-joint materials became so scarce on account of the 
war demands that R. Moor, Zurich, Switzerland, devised 
a paper packing for joints of cast-iron and steel pipes. 
Such joints have been tried out by Guggenbiihl, Miiller 
& Co., of Zurich, according to the Schweizerische Bau- 
zetlung of Feb. 3, 1917. 

The packing is made of rolls of newspaper, conical in 
form, 6 in, long, } in. to $ in. in diameter, nested together 
and pasted. They are waterproofed by impregnating 
with tar oil. They are flexible and compressible and can 
be driven very tight with a calking iron. A 3-in. lead 
joint is poured over the paper, but without this 
such joints held a pressure of 750 Ib. per sq.in, after 


even 


14 davs in water! 
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How Catalogs and Pocket Maps Are 
Filed in an Engineer’s Office 
By RUTH CANAVAN 


Librarian for Metcalf & Eddy, Consulting Engineers, Boston, Mas- 


OME of the material to be filed in an engineering 

library, particularly trade catalogs and folded pocket 
maps, is so diversified in size and shape that it is hard 
to handle. Thus, while it has come to be generally con 
ceded that trade catalogs ought to be unified as to dimen- 
sions, and while this would be of advantage not only to 
the possible purchaser but also to the manufacturer, the 
catalogs continue to vary from the flimsy leaflet to the 
substantially bound volume. Yet, as the engineer uses 
them in making estimates of cost, in selecting equipment, 
and in other ways, he must have them readily availabl 
and well indexed. 

The general indexing schedule in use in this library ts 
a form of the decimal system, by which the books and data 
are assembled under various classifications according to 
subject matter. This modified Dewey system was found 
to be too detailed for application to the trade catalogs, and 
it Was necessary to simplify it; that is, K 6, Water Works 
Distribution System, including in its subdivisions the sub 
jects of pipes, valves, distributing reservoirs, cond» ‘ts, 
meters, etc., became in the simplified schedule, K 6, Water 
Works Pipes and Valves; while K 6.5, Meters, became 
more comprehensive and included Measuring Devices for 
Water. 


UN FILES ApoprepD ror FILInG TRADE CATALOGS 


Within each classification it was decided to maintain an 
alphabetical sequence of the catalogs, according to i.e 
rames of the firms issuing them. To do this an exceed- 
ingly flexible filing device was necessary, since it was 
planned to place the material without regard to size and 
shape and without segregating the bound volumes. Pam- 
phlet boxes would have meant considerable waste space, 
and vertical files either the segregation of the bound 
volumes or an unwarranted expenditure for filing units. 
Heavy manila envelopes were also considered for the fil- 
ing of the leaflets and pamphlets, but were found unde- 
sirable both because they were incommodious, and because 
when the envelopes were stacked the exposed ends offered 
no surface for indexing. 


Tyre or CONTAINERS 


It was decided to use the unifile. This is a pasteboard 
receptacle open at the top, containing cardboard folders 
with tabs, such as are used for filing correspondence. The 
containers come in two widths, 1 in. and 14 in., and are 12 
in. long—just the depth of the open shelves upon which 
the catalogs were to be stacked. The exposed end of the 
unifile is curved and is covered with heavy brown paper. 
Upon this a sticker, bearing the classification number, was 
placed. Except in those instances where a whole con- 
trainer was devoted to the catalogs of a single firm, the 
indicating of the contents of the unifile upon the end 
was avoided, so that as new material was added the card 
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board folders could be shifted. On the tab at the top of 
each folder, however, the name of the manufacturer and 
the classification number were placed, while on the bound 
volumes and the thicker of the pamphlets strips were 
pasted with the firm name. 

In connection with this file a card index of the names 
of the manufacturers was maintained, with the classifica- 
tion number, or numbers, under which the catalogs of 
each firm were to be found. It has proved extremely use- 
ful to include also in this index the trade names of mate- 
rials, since these so often differ from the name of the 
manufacturer or of the firm issuing the catalog. As 
the catalogs are assembled according to subject matter, 
a subject index has not been found necessary, but refer- 
ence to an advertising index is made when doubt arises 
as to the manufacturer of some special material. This 
method has been tried out for five years, in the filing of 
16 shelves of catalogs, and found satisfactory. 


Pocket Maps FILED IN ENVELOPES 


From the very fact that they are designed to be tucked 
away, the pocket maps are likely to be tossed into a desk 
drawer or placed in a pigeonhole and forgotten. It is 
wise, therefore, to have a file of them in some conspicuous 
place where they will be readily accessible and will not be 
overlooked. Like the trade catalogs the pocket maps 
vary in size and shape, for while some seem designed for 
the coat or outer pockets, very many are long and flexible 
and of a form suitable for the vest or trousers pockets. A 
simple device for maintaining a neat and uniform file 
of such maps is the heavy manila envelope of standard 
size (44 in. by 104 in.) with its flap removed and a cloth 
tape tab 1} in. in length pasted on the closed long edge. 
On this tab the brief title of the map is written. The 
envelopes are filed on end in alphabetical sequence of the 
titles of the maps. The tabs are bent to one side and as 
they have been pasted at varying intervals on the long 
side of the envelopes it seldom happens that they over- 
lap. If it should chance that a map is too long for an 
envelope, the latter may be slit at the top end. This file 
is kept in a glass-front case and stacked by means of tin 
rack ends. Rack ends placed behind the envelopes will 
keep them from slipping back on the shelf. In the gen- 
eral card catalog of material in the library, the maps 
are listed under the subject “Maps” and also under the 
individual titles. 





Complicated Transit Plan Made Clear 
by Isometric Perspective 


The use of an isometric drawing to show the elevated 
and subway lines of the rapid-transit system proposed by 
the Chicago Traction and Subway Commission is an 
interesting feature of the commission’s recent report. 
This drawing is reproduced herewith. 

‘* Maps are used freely in the report, but even with the 
assistance of symbols and colors these fail to give so 
graphic a representation of the lines in their comparative 
relations as is given by the drawing. The difficulty of 
showing these relations by a map is increased from the 
fact that the elevated lines have double-deck portions to 
separate grades at intersections, while the subways include 
lines at two different levels, with inclines connecting them 
and also connecting the subways with the surface and 
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CHICAGO TRANSIT COMMISSION MAKES EFFECTIVE 
USE OF ISOMETRIC PLAN TO SHOW ITS SYSTEM 


elevated lines. These details are shown clearly on the 
drawing, which also indicates the positions of the stations 

Further, the view (10 in. long in the original) Is as 
understandable by the layman as by the engineer, which 
is an important advantage in connection with a project 
of this kind that has to be submitted to various officials 


and public bodies. 





Small Portable Plant Pumps Water for 
Road Contract 


A qui kly moved portable pPubiping plant ior con 
tractors is shown in the accompanying illustration as used 
by Walters & Windes, of Glencoe, Ill. It is made up by 
mounting a 12-hp. gasoline engine on a four-wheel steel 
truck with a Goulds single-acting triplex 34 x 6-in. 
plunger pump. 

The truck is wheeled to place near the source of sup 
ply and blocked up by planks under the axles, which are 
square, so that the load is taken off the wheels. As 
shown, the unit is used for supplying water to roadwork 
on the Milwaukee roads in Cook County, Ilinois. The 
pressure line is of 24-in. pipe and has tees provided every 
100 ft. so that 1-in. hose connections can be made. 





PORTABLE PUMPING PLANT SUPPLIES WATER 
FOR COOK COUNTY ROAD JOB 
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What the Chief Draftsman Can Do 
To Promote Teamwork 


By W. FRED DOLKE, JR. 


With Lockwood, Greene & Co., Engineers, Boston, Mass. 


HE engineer’s scientific and accurate methods of in- 
AE canes and report, ordinarily applied to every 
subject under the sun except his own drafting room, can 
profitably be directed at the functions and duties of the 
chief draftsman. As a starter, a few suggestions are of- 
fered in the following. 

The writer went through the experience, with one firm, 
that no matter how well or carefully a design might be 
worked out, the “boss,” with no knowledge of the many 
little points which actually were the determining features 
in the design, would change it. As a natural result the 
tendency of all the draftsmen was to put down anything— 
and let it go at that. In similar manner it is true quite 
generally that upon the temperament, abilities. energy, 
and personal efficiency of the chief draftsman the effi- 
ciency of the entire force of draftsmen will depend. 

Efficiency experts have agreed that the prime requisites 
for any position of responsibility are health, intelligence, 
honesty, industry and personality. In addition, the chief 
should know his business, and at least be a good enough 
draftsman so that he can do a thing better than a sub- 
ordinate—in the sense that he knows how to get it done, 
and knows when it is done in the better way. Too fre- 
quently a man is made chief because he is a corking good 
draftsman, although he does not know the business, nor 
does he know how to run it. 

EFFICIENCY STUDIES BY Cuter DrarTsMAN 

The chief draftsman is the controlling efficiency engi- 
neer of the drafting room. He should gather from all 
available sources whatever is of operating value for the 
organization he is guiding. We should follow up daily 
the work each man is doing. He should compile records 
of men and of details, of cost and of efficiency, and should 
relate records of today to records of yesterday, securing 
similar records if possible from other concerns. Records 
should be kept of improvements made, of gains in time, 
work, or material accomplished by all changes—not mere- 
ly for the immediate satisfaction, but for future guidance. 
Only on the basis of all these records is it possible to 
determine necessary changes properly or certainly, to 
create standards, and to reward the efficient. 


STANDARDIZATION Has Its Limits 

Many drafting-room details are subject to standardiza- 
tion. For instance, if drawings be made to a few standard 
sizes, paper and cloth can be bought cut to size with bor- 
ders and standard titles printed on the back. How much 
time did your men spend last month cutting sheets, draw- 
ing borders, and lettering titles? And how much material 
did they waste? Do your tracers know that time and en- 
ergy can be saved if they put in all curved lines first, 
circles next, then all horizontal lines, and vertical lines 
last; then all arrowheads, figures, lettering—all in order ? 
Do all of one kind of work at the same time—and let the 
office boy fill ink bottles and make wholesale erasures. 
And, by the way, modern drafting machines are far ahead 
of T-squares and triangles. 

All standardizations should be reduced to writing. If 
harbored in the mind of some older employee to transmit 
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by word of mouth, they are just as likely not to be trans- 
mitted. With good records and standard practice data 
in his hands, a new chief can replace the old without caus- 
ing the slightest disturbance in the progress of the 
organization. 

In every efficient organization there is somewhere, in 
an understandable form, a statement of what the firm 
stands for, a definition of its policy, a reflection of that 
individuality which marks it off as different from other 
firms. No man can be loyal or work most efficiently un- 
less he knows what the firm is, what it wants done, what 
it will or will not do with regard to the many questions 
calling for decision. Let you draftsmen benefit through 


understanding the firm’s ideals. 


Hire AND Fire Onty Arter THoroven Stupy 


When the wheels get clogged with an increase of work, 
the average chief draftsman thinks “more men, more 
work.” Having never stopped to study his force, he 
doesn’t know whether his men are working to capacity, 
or whether his methods hamper them. But the modern 
manager, knowing that a new man disturbs routine, that 
it costs money to hire and train him, may avoid taking 
on a newcomer until his force cannot by any possibility 
increase its production. 

When it is finally necessary to find an additional drafts- 
man, first determine definitely the qualities necessary in 
the position to be filled, and then subject the applicant to 
a searching inquiry that will reveal not only all the de- 
tails of his training and experience, but also his habits 
and his methods of thought. He should be studied for 
his abilities in speed, accuracy and clear thinking—in 
other words, be put through a thorough examination. Also, 
in the true spirit of fair play, the applicant should be 
given a thorough explanation of the ideals of the firm, 
of the organization and its methods, so that he can deter- 
mine whether he cares to live up to the rules of the game 
as played in that particular place. 

In this connection, let it be said that nothing so injures 
the reputation of a firm among the great body of drafts- 
men upon whom it must depend, as a policy of “hire and 
fire.” 


TAKE THE TrousLE To Train A NEw Man 


In too many offices the new man is assigned to a table, 
given a- job to start on, and then left to his own devices. 
It sometimes takes him weeks to get properly on his feet, 
to get in tune with the rest of the foree—if in the mean- 
time he hasn’t been fired as “an incompetent,” or “a fail- 
ure.” Is the man always to blame? Has he been given 
a chance? Why shouldn’t the newcomer be the special 
charge of the chief, or of the most efficient draftsman in 
the place, and be given thorough, complete and intelli- 
gible instructions from the beginning? If he has been 
worth hiring, isn’t he worth a little trouble? Isn’t it bet- 
ter to pay for a few hours’ instruction than to settle for 
hours of blundering ? 

After a man learns to do a thing he should be taught to 
think about what he has done. In every organization a 
fair percentage of employees want to improve. These 
men should be encouraged, and it should be the chief’s 
duty and pleasure to study his men’s needs, to talk over 
with them their problems, to have his standards of suc- 
cess so analyzed that he will be able to show the “failures” 
where the trouble lies. 





Promoting United Action 


r¥ HE Conference on Engineering Coéperation which 

met last week in Chicago, assembled at a time when 
the need and the opportunity for united sentiment and 
action on the part of engineers, as well as other bodies of 
patriotic citizens, is echoing from one end of the country 
to the other. The keynote of the conference was given 
by the address of J. S. Dennis, president of the Canadian 
Society of Civil Engineers in his description of what 
Canadian engineers had done in the war crisis and was 
again sounded by H. M. Byllesby in urging the present 
need of concerted effort for the common welfare. It is 
significant that by spontaneous action many engineering 
societies have been moving along similar lines during the 
past year; but the need is none the less obvious that plans 
for systematic and permanent codperation should be de- 
vised and carried into effect. 


Engineers Are Patriotic 


HERE has been abundant evidence during the past 

year of tense international relations that the engi- 
neers of the United States could be counted on for loyal 
service to their country and for whatever sacrifices the 
country’s necessities might demand. During the last 
few weeks many engineering societies have by action of 
one sort or another expressed the sentiments of their 
members on the great questions which have been before 
the country. On page 58 is printed a summary of what 
the principal societies have done, either to express the 
sentiment of the membership or to contribute toward 
actual work for preparedness. No one can read the vigor- 
ous resolutions adopted by these organizations of engi- 
neers without a thrill of patriotic fervor and the realiza- 
tion that with such devotion to the country’s welfare 
there is only needed strong and wise leadership and the 
same intelligence in handling men and material that 
American engineers have displayed in civil pursuits to 
lead the country safely through the trying times ahead. 
The account of what the engineering societies are doing 
is, however, only part of the story. The leading engi- 
neering schools of the United States have been no less 
prompt in placing their facilities and their men in condi- 
tion to be made use of for the country’s defense. We have 
obtained from the leading engineering schools statements 
of what has been done by them in this direction, but 
lack of space compels delay in the publication of these 
responses until the next issue. 


No Building Is Fireproof 


HERE is no absolutely fireproof stricture. The 

truth of this oft-repeated assertion must be borne in 
again on such doubters as read on another page of this 
issue the story of the Quaker Oats fire in Canada. There 
was at Peterboro a reinforced-concrete structure of the 
niost approved type. Its windows were all of wire-glass ; 
its doors and openings were all protected. There were no 
beams and girders to spall and break because of sharp 
corners. As far as the construction of the building alone 
was concerned, it represented the highest type of the fire- 
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protection art. Ten hours after the start of a near-by 
fire this fine structure was in ruins, nearly half of it had 
collapsed, IMs entire contents were destroyed, and the 
remaining fragment was worthless as a building. 

Does this mean that it is useless to attempt to build 
fireproof structures?’ Most certainly not. It means that 
proper conditions of exposure and contents can give rise 
to a conflagration that no building can resist. Efficient 
fire protection means much more than a_ fire-resistant 
building. It means proper water-supply for mains and 
sprinklers, a trained force of watchmen and fire fighters 
and proper isolation from near-by structures whose con- 
struction is such as to invite a fire. 

It ix in these latter particulars that the Quaker Oats 
plant was at fault. The water for the supply system was 
so arranged as to be easily put out of service by a fire 
breaking out in parts of the plant that were far from 
lireproof—in fact, were of only moderately fire-resisting 
construction and contained material of the highest inflam- 
mability. A fire once started in the cereal content soon 
reached temperatures no material could resist. 

That is the whole story of the destruction of the con- 
crete warehouse. Its additional interest lies in the fact, 
possibly not so well known as some others, that concrete 
will give way when subjected to terrific temperatures. 
The efforts of the designer, then, must be directed not 
only to the efficient fire-resistant design of the concrete 
building itself, but also to the outlying conditions which 
may subject that building to temperatures that under no 
possibility will it be able to withstand. 


Overhead Bridge Design 


HEN a bridge over a railway has to be squeezed in 

between hampering limits of track clearance below 
and street grades above, its design sometimes becomes a 
hard problem. It is doubly hard when an artificial limi- 
tation is superadded to the space difficulties. Thus, in 
designing the Cambria St. bridge over the Philadelphia 
& Reading tracks in Philadelphia, where the space 
margin was very small, the engineers were additionally 
limited by the requirement of building a deck bridge. To 
their credit, be it said, they worked out a successful solu- 
tion, as is evident from the description of the bridge on 
another page of this issue. 

The advantages of deck construction are obvious—we 
speak now of the esthetic advantages, which were the de- 
cisive ones in this case. Yet the demand for a clear floor 
is sometimes unfair to the possibilities of the through 
bridge. Very satisfactory designs can be made and have 
been made, under’ similar conditions, with trusses or 
girders above the roadway. The problem encountered at 
the Cambria St. crossing has been met many times in 
other places, and numerous through bridges of very pleas- 
ing appearance have been built. 

It is necessary that the esthetic phase of the problem be 
kept specially in mind, and it may need some competitive 
effort to bring out the best solution. This much is cer- 
tain, however: Through-bridge solutions are possible that 
in no way yield rank to deck constructions in point of 
beauty. 
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The governing reason for adopting the deck type at 
Cambria St., if we understand the case rightly, was that 
other bridges over this cut are deck bridges. It is the 
argument of uniformity, which does not lack force. But 
wsthetic requirements may be satisfied even with diversity 
of form, if the choice is guided by the right architectural 
perception, 

However, in view of the successful result of the Cam- 
bria St. design, this comment is academic, perhaps, rather 
than immediately pertinent. It is a fact that the demands 
of strength, due protection from smoke gases, and pleas- 
ing or even monumental effect were well harmonized. 


The Nation Needs Engineers 


T THIS time of national emergency, when engineers 

from one end of the country to the other are asking 
what practical thing they can do to aid in the work of 
national defense, we have taken pains to ascertain, from 
the authoritative source, what is the most 
service that engineers can now perform. 

And the answer is that the immediate need, whicn engi- 
neers are asked to supply, is skilled men to enlist in the 
engineer reserve troops of the army. 
the great importance 


most useful 


Everybody. knows 
the absolute necessitvy—of ef- 
ficient engineer troops in modern military operations. The 
United States needs such troops and needs them now. 


How 


The various engineering societies have done splendid 
work in months past to provide for the ultimate mobiliza- 
tion of all the nation’s resources for defense. But now 
the conditions have changed, and we must face the situa- 
tion that for all practical purposes we have no fighting 
machine. Engineers are asked to coéperate at once in 
creating such a fighting machine, and the appeal made 
here is to all intents official. 

The National Defense Act of 1916 authorizea an 
officers’ reserve corps and an enlisted men’s reserve corps 
About 500 men 
have been commissioned, or recommended for commission, 
in the Engineer Officers’ Reserve Corps. Gen. William M. 
Black, Chief of Engineers of the Army, is now endeavor- 
ing to organize reserve units of enlisted men, skilled in 
the engineering trades, who the 
Kngineer Officers’ Reserve. 


for the technical branches of the army. 


will be officered from 

Months can be saved by building up at least skeleton 
organizations, but lack of appropriations and authorization 
prevents the army officers, either regular or reserve, from 
going out and recruiting. The voluntary efforts of engi- 
neers, as patriotic citizens, must be relied upon to secure 
enlistments. 

The reserve engineer forces will be trained for pioneer 
duty (trenching, mining, read making, bridge making, 
ete.) with combat troops. Such engineer troops are sub- 
ject to the President's call in case of war and are to give 
fifteen days annually for training. The best recruits for 
engineer troops are the skilled workers in the manual 
trades, such as are found in every large contracting or 
railroad organization and with many industrial concerns. 
Superintendents, foremen and gang bosses will make good 
noncommissioned officers. 

These reserves may be organized in local units. Some 
large concerns may find it possible to raise a platoon or a 
company or even a battalion among their own men. A 
local platoon or a company may be organized through the 


cooperation of several emplovers in the smaller industria 
districts. The larger districts should furnish companies, 
battalions and even a regiment. 

All this can be done in peace times without materially 
affecting the industries, for each engineer company is 
selected from a wide variety of skilled workers. The larger 
groups in an engineer company of 109 men (peace 
strength: war strength is 164 men) are the civil-life sur- 
veyors and draftsmen (12), miners and quarrymen (11), 
carpenters (20), mechanics (14), axmen (8), teamsters 
(10), ete. 

At present, of course, the sole reliance in securing men 
is voluntary enlistment; but the stirring times through 
which we are passing will surely bring a patriotic response 
from men in every walk of life. Emphasis is now laid 
only on recruiting for the reserve organization ; but every- 
one realizes that the when trained, would be 
called upon for service in advance of raw volunteers. 

During training or service the Government furnishes 
equipment and subsistence and gives the regular army 
pay, while the skilled noncommissioned 
considerably higher pay. 


reserve, 


officers receive 
Some employers have already 
expressed their intention to make up to their men, during 
training in the engineers’ reserve troops, the wages which 
they would have earned at home. The state legislatures 
are showing a willingness to make such payments during 
war service as would be the equivalent of separation al- 
lowances. 

How may the engineers and employers proceed who 
wish to make a patriotic response to this appeal? They 
have only to siz up their own situation, ascertain 
conservatively the number of men available and their 
qualifications, and get into communication with the Chief 
of Engineers’ Office at Washington. The further steps re- 
quired will be explained from that office. 

No one doubts that any call of the President for volun 
teers for national defense will meet prompt response when 
it comes. It is the special responsibility of engineers to 
see that skilled and trained engineer troops, which are 
as necessary to effective military service as guns and 
ammunition, are ready at the earliest possible moment. 


The New Technical Journalism 


IERE never has been, in all the history of technica! 

journalism, such an opportunity as is now open to 
this journal, Mngineering News-Record. No other tech- 
nical journal has ever achieved anything like so large a 
list of subscribers. And these readers, to an extent seldom 
equaled, regard the journal as a friend and helper in thei 
daily work. They look to it to represent and defend thei: 
interests and to assume leadership in every movement for 
better practice and higher standards. Most of these 
readers are men of education and experience. To conduct 
a journal worthy of such patronage is truly a heavy re- 
sponsibility. 

At the time of this new departure it has seemed wel! 
to set forth some of the principles which, by a process o! 
evolution, have come to control the conduct of the pub- 
lications that have united to create this new journal, and 
which must continue to guide in the future. 

The first of these principles is that the highest succes 
can only be gained through the friendly codperation o! 
those whom we seek to serve. There are, probably, in 
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United States over a hundred thousand men engaged 

various branches of civil-engineering work in positions 
involving more or less responsibility. These men are all 
the time discarding old ways and finding improved meth- 
ods and apparatus for doing their work. Experience is 
the time teaching new lessons and enforcing old ones. 
It is necessary for the civil engineer to keep abreast of 
this progress, and it is the duty of his professional journal 
to aid him to do this; but in order that this task shall 
e accomplished, the journal must have the co6peration of 
the men who are doing the work, 

Its editors, through their various chamnels for news 
vathering, may hear something concerning some of these 
forward steps, but in very many cases the only possible 
manner in which they may obtain the information is 
through the voluntary action of some engineer directly 
connected with the work. 

The United States covers a vast area. Things of inter 
est to the civil engineer are happening daily in) many 
parts of it and in foreign lands as well. In order that 
this journal shall properly fulfill its great function as a 
cooperative exchange, where developments in civil engi- 
neering worthy of record shall be properly made available 
to the whole profession, the engineers scattered from 
Maine to California must in the future, as they have in 
the past, voluntarily contribute from their experience for 
the benefit of their fellows. 

And the extraordinary audience that Engineering News- 
Record now reaches furnishes a great incentive to such 
cooperation. It is truly a great opportunity for any 
engineer to be able to reach such a wide circle of the pro 
fession with the story of what he has achieved. 

In this connection it is well to note a second principle, 
which has plaved an important part in the development of 
this journal and which may well be emphasized here. 
That principle may be tersely stated as giving credit where 
credit is justly due. 

There have been some sadly misconceived notions’ on 
this point among engineers. It has been claimed, for ex- 
ample, that papers which were read before technical 
societies and which brought commercial benefit to their 
authors or to any concern mentioned in them were un- 
professional and ought to be excluded. 

It needs but a little thought to see that this principle, 
if carried to its logical conclusion, would eliminate from 
engineering literature most of the useful matter and 
would leave little but dry-as-dust researches in so-called 
pure science. 

In contrast with this warped idea of professional ethics 
is the principle enunciated above, which holds that the 
author of a paper is entitled to all the honor and credit 
imong his professional brethren that may result from hav- 

ig his name placed at the head of his contribution: that 
the engineer who has borne the responsibility for the 
design and execution of a work, the contractor who has 
made it a reality, the inventor whose genius has produced 

worth-while improvement, the manufacturer who edu- 
cates the public to its use, are each entitled to full credit. 

And there is another sound reason for thus giving due 
credit. It is that the authority for the data presented in 
an article may be definitely fixed. An engineer who wishes 
'o make practical use of information that he finds on the 

inted page is entitled to know definitely who is re- 


onsible for it or what engineer prepared a design or 


cted a structure. 
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There is another principle governing the conduct of this 
journal that is a necessary result of the very large cir- 
culation which Engineering News-Record now commands. 
The emphasis must more than ever be placed on quality 
rather than quantity. If one is speaking to a dozen guests 
around a dinner table, he may content himself with off 
hand remarks made without previous preparation. If a 
speaker has to address an audience of a thousand, he will 
take pains that every sentence from beginning to end shall 
tell a clear story to its hearers. One who speaks throug 
the pages of Kngineering Vews-Record can make a hun- 
dred thousand engineers listen, if his message is suth 
ciently important and is delivered in a way to command 
the reader's attention. 

To put it another way, it is well worth while, as a 
mere matter of labor saving, for a writer to study pains 
takingly every word and sentence if thereby he can make 
his message easier of comprehension by each of the many 
thousand readers sto whom it is addressed. 

Probably few engineers fully realize what an enormous 
increase there has been in the volume of engineering lit 
erature in the past quarter-century. It is not so many 
Years ago when lone and elaborate monographs read be- 
fore the engineering societies were printed in full in 
Engineering News and the Engineering Record. There 
is no longer room for such papers. The rapid extension of 
the civil engineer's field of work and the necessity of ade- 
quately covering these various fields leave no room for 
such lengthy monographs in the up-to-date technical 
journal. Such papers must find their place in the pro- 
ceedings of the engineering societies. 

It has long been and will continue to be the aim of this 
journal to promote in every way possible the aspirations 
of engineers for larger responsibilities and greater use- 
fulness. It is with this view that the editors seek con- 
tinually to make this journal broad in its scope. The 
engineer who reads his technical journal merely to gain 
its aid in the particular work on which he happens at the 
time to be engaged is missing a large opportunity; and 
although he may not himself realize it, he is placing a 
bar in the way of his own future advancement. The 
different fields of engineering work are not separated from 
each other by water-tight compartments. On the con- 
trary, it is continually happening that progress made in 
one field opens the door to progress in other widely differ- 
ent fields. 

In the development of commerce and industry and gov 
ernmental| activity in the Vvears just before us, the tech- 
nical work of the engineer is certain to play a large part. 
The engineers who add to their technical knowledge and 
experience executive abilitv and breadth of view will be 
called upon to assume places of large responsibility. 

This journal will promote in every way within its power 
the selection of engineers of proved ability for important 
executive and administrative positions, not merely for the 
sake of the profession, but for the great public interest 
at stake. In that rapid process of history making that 
has gone on for the past three years, the masses of the 
people have come to understand as never before how much 
are national prosperity and national existence dependent 
on theability and character of those in responsible control 
of government and of industry. The engineer’s repu- 
tation for fidelity to trust, for efficiency and for scientific 
thoroughness is slowly but steadily winning for him a 
larger measure of public confidence. 
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Engineers Indorse “News-Record” Consolidation 


Congratulatory Messages Express Faith in the New Journal’s Ability © 
To Serve the Best Interests of the American Engineer and Contractor 


Our friends have been most qener- 
ous in expressing their appreciation of 
the past work of “Engineering News” 
and the “Engineering Record,” and 
their faith in the future of the 

The 


operation and support 


COM- 


solidated journal, cordial 


CU- 


hat we have 


received in the past have been our 
greatest inspiration, and it is our con- 
fidence in their continuance that gives 
us courage to undertake the laryer re- 
sponsibilities of the future. —THE 
Eprrors. 


GEORGE H. PEGRAM 
President, American Society of Civil 
Engineers; Chief Engineer, Inter- 
borough Rapid Transit Co., 
New York City 

Engineers will view the disappear- 
ance of the individualities of the two 
papers which have done so much for 
engineering, almost with the feeling of 
the loss of friends. “Engineering News” 
was long our only American engineer- 
ing authority; and its high character 
has been maintained from the start, 
even in periods when there was prac- 
tically no competition. The “Engineer- 
ing Record” of much later birth soon 
won its way to the front. 

The consolidation of “Engineering 
News” and the “Engineering Record” 
into a single publication will benefit the 
profession in giving it a single organ 
to speak on matters of professional pol- 
icy and public relations, which is espe- 
cially needed now when the effects of 
the great world war are tending to 
change the organization of society. 
While we cannot hope for the combined 
wisdom of the two papers, the con- 
centrated effort should not only give 
better results, but will avoid a con- 
fusion of counsel. 


GANO DUNN 

President, United Engineering Society : 

President, J. G. White Engineering 

Corporation, New York City 

Engineering owes a debt to each of 
the two leading journals that have con- 
solidated. They have been responsible 
for giving to the office and to the fiel!:] 
much more than news. They have for 
years been welcomed on our desks and 
in our camps. Their editorials have 
been written by, and usually their con- 
tributed articles have been selected 
from, men who saw the implications as 
well as the bare facts of their subjects. 
The great movements in the last few 
years taking place among engineers as 
a profession owe an indefinably large 
obligation to the editors of the two 
journals and to their immediate staffs 
for the coustructive ability they have 
contributed through their personal 


counsels and for the tremendous influ- 
ence of the engineering public opinion 
they have caused to be brought to bear. 
As a strong arm of engineering educa- 
tion and as an appreciated source of 
light and leading, the future of the 
new journal is bright. 


GEORGE GIBBS 


President, American Institute of Con- 
sulting Engineers; Consulting En- 
gineer, P.R.R., New York City 

I am glad to hear of your plans for 
an enlarged field of usefulness for “En- 


_gineering News” under its consolida- 


tion with the “Engineering Record.” 
These journals in the past have been 
necessary in every engineering office, 
covering as they did the field in civil 
engineering and in construction which 
is not covered by any other American 
publications. The consolidation is a 
logical one in these days of centraliza- 
tion of effort and should make for effi- 
ciency in the collection of news and in 
its dissemination. I wish you every 
success and shall look forward to the 
enlarged journal with interest. 


A. W. DEAN 


President, American Road _ Builders’ 
Association; Chief Engineer, Mas- 
sachusetts Highway Commission 

I have noticed that “Engineering 
News” and the “Engineering Record” 
are to be consolidated; this information 
cannot but be pleasing to all-busy engi- 
neers. Each magazine has been very 
valuable. The field covered -by each 
overlapped the other, so that the con- 
solidation should make one unexcelled 
engineering weekly, a great conven- 
ience for those who do not have the time 
or opportunity to read as many maga- 
zines as they would like. 


LEONARD METCALF 


President, American Water-Works As- 
sociation; Consulting Engineer, 
Boston, Mass. 


My partners and I send hearty con- 
gratulations to you upon the consolida- 
tion of “Engineering News” and the 
“Engineering Record.” Engineers will 
watch the development of your plans 
for the future with great interest. 

The standard of service long main- 
tained by these journals, which has 
been of inestimable value to the prac- 
ticing engineer, the contractor and the 
teacher, has been a very high one and 
has done much to advance the state of 
engineering knowledge and of the art 
of construction. Fair play, honesty of 
purpose and general freedom from the 
degenerating influences of commercial- 
ism have marked these journals, and 
engineers who have had the privilege 
ef knowing the members of their edi- 
torial staffs have valued not only their 


friendship but, more important, th: 
sturdy character, sound judgment a: | 
fearlessness in the pursuit of fund:- 
mental truth. The perpetuation 
these ideals of service to the profession 
and the advantages to be derived bh, 
this union of two great engineerin; 
periodicals, place upon you a heavy, 
burden of responsibility for the future, 
to which you are fully alive. 

Engineers will hope that your plans 
may be rewarded by full measure of 
success. 

W. K. HATT 
President, American Concrete Institute; 
Professor of Civil Engineering, 
Purdue University 

I warmly welcome the consolidation 
of “Engineering News” and the “Engi- 
neering Record.” Each journal has 
notable individuality. It is presumed 
that the consolidation will preserve the 
effective elements of both. 

I have always felt that “Engineering 
News” represented the high profes- 
sional ideals of the past generation and 
was distinguished by a critical mood, 
while the “Engineering Record” was 
somewhat more progressive, with help- 
ful sympathy toward all large move- 
ments affecting the interests of engi- 
neers. The combination of these two 
characteristics is appropriate, and can 
be made without loss to either. 

The correspondence column of the 
“News” has always been interesting 
and valuable. Its book reviews have 
been especially good. 

The consolidation is also a measure 
of economy as far as the subscriber is 
concerned. I wish that some such 
movement could take place among the 
various engineering societies, either in 
consolidation or apportionment of field 
of effort. 


W. M. BLACK 


Brigadier-General; Chief of Engineers, 
U. S. A., Washington, D. C. 


The consolidation of the “News” and 
the “Record” brings to the busy engi- 
neer a measure of the relief found when 
two separate telephone companies of a 
single territory are united. While the 
two were separate, both had to be con- 
sulted. Each had its special field of 
work, and each covered in part the field 
of the other. 

The work of both has been excellent 
We older men of the profession can re- 
member easily the difficulties encoun- 
tered before we had placed before us 
week by week in the pages of the 
“News” and of the “Record” the experi- 
ence gained by others. How often we 
each had to experiment blindly alone 
paths novel to us, sometimes to ulti- 
mate success, but sometimes to failure, 
without the light of each other’s experi- 
ence excepting that chronicled at lon: 
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intervals in society proceedings or so 
old as to become embalmed in text- 
books. 

May the consolidated journal con- 
tinue the good work heretofore accom- 
plished, and may it have all prosperity. 





ADMIRAL F. R. HARRIS 


Chief of the Bureau of Yards and 
Docks, Navy Department, Wash- 
ington, D. C. 

A combination under one cover of 
“Engineering News” and “Engineering 
Record,” the two leading periodicals in 
the fields of general engineering and 
construction, eliminates the duplication 
of material published, and will un- 
doubtedly serve to present in a more 
thorough and comprehensive manner 
the subjects of engineering interest. 
The combined energies of the editorial 
staffs will unquestionably broaden and 
lend additional prestige to the new pub- 
lication. The consolidation has un- 
doubtedly been prompted by an enlight- 
ened sense of progress, and it is confi- 
dently predicted that the “Engineering 
News-Record” will more than surpass 
its original predecessors in the dissem- 
ination of engineering news and in its 
value to the profession. 





WILLIAM H. BIXBY 


Brigadier-General, U. S. A., Retired; 
Late Chief of Engineers, U. S. A.’ 
Washington, D. C. 


The proposed consolidation of “Engi- 
neering News” and the “Engineering 
Record” into a single journal impresses 
me very favorably. I have known both 
of these journals ever since their first 
issues and have taken great pleasure 
not only in steadily recommending them 
to my younger colleagues, but in noting 
that each journal has always been con- 
ducted in a manner most creditable 
to its editors and invaluable to its read- 
ers. At intervals each, in its turn, has 
seemed a little better than its com- 
petitor for special lines of work. How- 
ever, considerable matter seemed often 
to be unnecessarily duplicated for the 
readers of both journals, so that a com- 
bination of the two into a single publi- 
cation should economize services to the 
editors, cost to the publishers, space, 
time, eyesight and mental energy to 
the readers, and should allow of a 
broadening of its field of work along 
the newer lines to an extent hardly 
possible heretofore without lowering 
the specially high professional standard 
which has so long distinguished its 
predecessors. 





WILLIAM D. PENCE 


Member Engineering Board, Interstate 
Commerce Commission, Chicago, III. 


Great journalism—technical or other 
—implies always the capacity to do the 
thing, and of course the freedom to do 
it and the full disposition to use both 
capacity and freedom. Those who best 
know the past earnestly hope to see the 
best preserved and blended in full har- 
mony of action in the new. With all 
that assured—and the ear well clear of 


the ground—one easily forecasts great 
things for the profession and for the 
journal itself, as a matter of course. 
“According to me,” as Edward Everett 
Hale used to say, that’s precisely what 
we have a right to and do expect. 





ARTHUR POWELL DAVIS 


Chief Engineer, U. S. Reclamation 
Service, Washington, D. C. 

I was very glad to learn of the pro- 
posed consolidation of “Engineering 
News” and the “Engineering Record,” 
as this will make available the best tal- 
ent and facilities of both organizations, 
avoid duplication of effort and permit 
continued improvement in results. The 
high standard reached and sustained by 
both the “News” and the “Record,” to- 
gether with a constant growth in circu- 
lation, attests at once the growing im- 
portance of the engineering profession 
and their appreciation of high stand- 
ards well sustained. 

The safety, prosperity and ultimate 
destiny of the nation depend largely 
upon the engineering profession, and 
hence its own leadership, journalistic 
and otherwise, is of the highest import- 
ance. The consolidated journal prom- 
ises the best for the profession in this 
line. You have my congratulations and 
best wishes. 





M. M. O’SHAUGHNESSY 

City Engineer, San Francisco, Calif. 

I believe that the engineering profes- 
sion will be materially benefited by the 
consolidation of “Engineering News” 
and the “Engineering Record.” Here- 
tofore the description of many engi- 
neering projects was duplicated each 
week in these two leading technical 
journals, which involved a considerable 
loss of time for the busy engineer. 
Both papers have in the last 20 years 
contributed materially to the develop- 
ment of engineering ethics and stand- 
ards, have emphasized the dignity of 
the engineering profession and repre- 
sented its interests with the business 
communities which have to finance all 
engineering projects of magnitude. 

I feel that the value of the consoli- 
dated journal will be more than double 
that of either separate publication, as 
the best elements of each will be re- 
tained and their united influence will 
have a marked effect on the develop- 
ment of engineering science in the 
future of our country. 





NELSON P. LEWIS 


Chief Engineer, Board of Estimate and 
Apportionment, New York City 

The announcement of the consolida- 
tion of “Engineering News” and the 
“Engineering Record” is of the greatest 
interest to the engineering profession. 
The standard of both appears to me to 
have been raised year after year; and 
their consolidation into what should be 
and, I believe, will be the greatest en- 
gineering journal in the world wi'l be 
of enormous advantage to the engineer- 
ing profession. I wish you abundant 
success in your larger field of activity. 


HUGH L. COOPER 
Consulting Engineer, New York City 

The consolidation of the “News” and 
the “Record” has no doubt come as a 
shock to thousands of their respective 
admirers, who for years have found 
much profit and pleasure in comparing 
the work of two very able editors 
spurred on by a healthy rivalry that 
generally produces otherwise unobtain- 
able efficiency. We are asked from now 
on to transfer the old admiration and 
pleasure to a “new cover that will con- 
tain the strong features of both the 
old papers,” etc. 

Engineers generally, and American 
engineers in particular, greatly need 
the instruction that comes out of ener- 
getic, accurate, technical news descrip- 
tions and fearless editorial comment 
thereon, and will expect much from this 
new venture so handsomely endowed 
with brains and money. 


MORRIS KNOWLES 
Consulting Engineer, Pittsburgh, Penn. 
I shall be glad to be among the first 
to congratulate you and your associates 
on the great wisdom shown in the con- 
solidation of the “News” and the “Rec- 
ord.” All engineers must join in the 


. appreciation of this example of co- 


operation; and in these days of rapid 
increase of things to read, you are mak- 
ing for concentration. My own good 
wishes go with you in the extension of 
your activities. 





F. H. NEWELL 


Professor of Civil Engineering, Uni- 
versity of Illinois 

I wish to express my personal pleas- 
ure that the “News” and the “Record” 
have been combined, as there has evi- 
dently been a considerable waste of the 
time of the readers in looking over two 
similar publications, and obviously an 
increased cost somewhere in a dupli- 
cated organization. I wish you every 
possible success in your enlarged work 
and assure you of the great interest of 
innumerable friends in your efforts. 





W. G. CHACE 
Chief Engineer, Greater Winnipeg 

Water District, Winnipeg, Canada 

It is with some regret and with a 
larger measure of satisfaction that I 
note the passing of “Engineering 
News” as an entity. I have observed 
the progress of both “Engineering 
News” and the “Engineering Record” 
with considerable interest. My late 
partner, Cecil B. Smith, used to speak 
of the “News” as “the daddy of them 
all,” referring to the American engi- 
neering press, and I feel certain that 
the hitherto great value of your maga- 
zine as a record and as a means of dis- 
cussion can only be enhanced by your 
recent amalgamation with the forces of 
the “Engineering Record.” 

I feel that the next few years will 
be epoch-making in the development 
of the American and Canadian re- 
sources and in the advancement of the 
engineering profession to the status 
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which it long deserved and is now in 
some prospect of approaching, and I 
trust that your combined magazine may 
be of no little value in tracing the his- 
tory of the one and in aiding the devel- 
opment of the other. 


JOHN W. ALVORD 
Consulting Engineer, Chicago, Ill. 
“Engineering News” and the “Rec- 

ord” are to be congratulated upon the 
advantages which they will confer upon 
the engineering profession by the pro- 
posed consolidation of these two well- 
known journals. Those of us who have 
taken both of these valuable journals 
for many years past and have so inti- 
mately known of the good work which 
both have done will have no fear but 
that the new consolidated journal will 
accomplish still greater things for the 
good of our profession. 


R. KEITH COMPTON 


Chairman, Paving Commission, Balti- 


more, Md. 

It is with pleasure that I learn of the 
consolidation of “Engineering News” 
and the “Engineering Record.” I have 
been a reader and a student of “Engi- 
neering News” for the past 25 years, 
and of the “Engineering Record” for 
the past 10 years. Both papers have 
been a source of great information to 
the writer. Since assuming charge of 
the vast paving operations in this city, 
I have made it a point in seeking outside 
competition to advertise as extensively 
as possible, sometimes the advertise- 
ments appearing in these papers simul- 
taneously and sometimes alternately, 
as best suited our convenience. You 
will see therefore that we have not only 
through the medium of these two 
papers kept up with the times, so far 
as latest methods of construction are 
concerned, but through these papers 
and the advertising mediums we have 
secured the keenest competition on our 
paving work. 

The consolidation of the two papers 
will be a distinct advantage to the engi- 
neering profession, not only in the way 
of source of information, but as an 
advertising medium for contracts, in 
that we will now deal with one large 
medium handled by the best talent in 
this country. 


ALBERT J. HIMES 
Valuation Engineer, New York, Chicago 
& St. Louis R.R., Cleveland, Ohio 

Having been a subscriber to “Engi- 
neering News” for about 30 years and 


-a firm believer in the uniform excel- 
lence of its policies and their great 
benefit to the whole engineering pro- 
fession, it is with the highest pleasure 
and satisfaction that I take the auspi- 
cious occasion of its union with the “En- 
gineering Record” to speak a word of 
praise in its behalf and of hope and 
faith in its greater achievement in the 
future. 

The “Engineering News” has always 
maintained a strictly independent, un- 
prejudiced, high-minded and _ scientific 
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attitude toward the engineering profes- 
sion and the interests of the country at 
large as related to or affected by mat- 
ters of engineering interest. 

Having been only an_ occasional 
reader of the “Engineering Record,” I 
lack the intimate knowledge from which 
to speak the praise which is given to 
the “Engineering News,” but F believe 
that the “Record” has always main- 
tained a high position among technical 
publications. It has striven earnestly 
toward the development of a high de- 
gree of excellence, and I know that it is 
a worthy companion and co-worker of 
“Engineering News.” 

The particular feature of greatest in- 
terest in this union of the two chief 
agents in this country for engineering 
publicity is their potential force to fur- 
ther the interests of the engineering 
profession and to help the country to 
use and profit by engineering service. 
The step forward which has thus been 
taken merits the most loyal support and 
best wishes of all engineers in America. 


HUNTER McDONALD 


Past President, American Society of 
Civil Engineers; Chief Engineer, 
N., C. & St. L. Ry., Nashville, Tenn. 

In the consolidation of the two lead- 
ing engineering journals of this country 
the responsible persons have _ volun- 
tarily assumed an obligation and at the 
same time created an opportunity. The 
obligation is that, having eliminated 
that incentive for excellence and leader- 
ship which usually obtains as a result 
of competition, their plain duty is to 
see to it that the influence and energy 
of the consolidated papers are devoted 
to the engineering profession and not 
dominated by commercial considera- 
tions. The opportunity is the increased 
ability to reach a clientele of the high- 
est class, composed of engineers and 
those usually allied with them, and to 
lead the way toward unity of effort on 
the part of all who are interested in 
seeing the establishment of correct en- 
gineering principles and practice in 
public as well as private matters, where 
such questions are involved. You can 
render a great service to the country 
and to the profession, and your course 
in this respect will determine largely 
whether new applicants for public favor 
will not be born of this merger. 


JOHN R. MacARTHUR 


President, MacArthur Bros. Co., Con- 
tractors, New York City 


One of the earliest recollections I 
have of technical magazines is of “En- 
gineering News,” of which I believe we 
have a complete file since its inception. 
I know that from the beginning it took 
rank as the best expression of careful 
engineering thought and data, and it 
has always maintained this standard. 

With a desire to be generous and yet 
frank to both journals, I will say that 
on the appearance of the “Engineering 
Record” everybody soon saw that a 
close and energetic rival to the “Engi- 
neering News” had come upon the field, 
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and it, likewise, soon made itself in- 
dispensable. 

We have greatly appreciated the 
value of both magazines during their 
entire history. I confess that I wonder 
whether in the consolidation we will 
lose or gain, for it is difficult to see how 
more can be done for the profession 
than has been done by the two journals 
separately in the past. At all events. I 
congratulate each of the journals in 
securing the intimate co-operation of 
the other, and we will look forward 
with great pleasure to your married 
career. 


H. ELTINGE BREED 


First Deputy Commissioner, New York 
State Highway Commission, 
Albany, N. Y. 

“Engineering News” and the “Engi- 
neering Record” have hitherto appealed 
to somewhat different classes of the 
engineering world. The former has 
seemed to me to speak to the engi- 
neering expert and to the contrac- 
tor with engineering skill; the latter, 
to the less scientific engineer, to the 
average contractor and to the inter- 
ested layman. The closer the associa- 
tion among all of these people the more 
they will profit through interchange of 
ideas. The consolidation of the two 
magazines should mean greater consoli- 
dation of all engineering interests 
through giving them one strong organ 
of expression that will represent all 
classes. This will help the profession 
as a whole; and for us individually it 
will save time and energy, because we 
shall glean our current information . 
from a single source. 


JOSE R. VILLALON 


Secretary, Department of Public Works, 
Havana, Cuba 


I believe that the consolidation of the 
two great American engineering pa- 
pers, the “News” and the “Record,” will 
be of positive advantage to engineers 
and contractors. Duplications will be 
avoided and the presentation of special 
and important technical subjects con- 
siderably increased and improved under 
one cover. It is a very efficient step. 
I avail myself of this opportunity to 
wish you even greater success than 
heretofore. 


FRANK C. OSBORN 

Consulting Engineer, Cleveland, Ohio 

The consolidation of “Engineering 
News” and “Engineering Record” 
should prove an excellent thing for the 
readers as well as for the owners and 
advertisers. In the past these journals 
have been an education in themselves, 
and the new journal should be of 
greater value than the two former ones 
were as separate publications. The 
economies effected by the consolidation 
should enable the owners to provide, 
and they doubtless will provide, an en- 
gineering journal without a peer, and 
one that no progressive engineer can 
afford to be without. 












Ford Automobile, Single-Handed, Salves 
Sunken Driver Barge 


By WILLIAM G. BROADHURST 
F. R. Long-W. G. Broadhurst Company, Hackensack, N. J. 


FLOATING piledriver machine that had sunk in 

the Passaic River was recently pulled around to a 
level position and then pumped out and floated with the 
tide by a Ford touring car. 

The driver, mounted on a 
hull 22 x 45 ft., 5 ft. deep, was 
sunk by being caught under 
a bridge fender at low tide 
and filling when the tide 
came over the deck, there 
being no watchman on duty 
at the time. The tide at 
this point rises and falls 
about 5 ft. The depth of wa- 
ter and the slope of the bot- 
tom were such that at low 
tide the forward end of the 
deck was 6 In. above water 
and the after end 18 in. be- 
low. It was found that if the after end could be pulled 
around about 90° toward the shore, the entire deck would 
he above water at low tide. Since the side and bottom were 
tight, the hull could be pumped out in this position and 
the machine floated. The deck, however, was not tight 
and had several holes and hatches that would be very dif- 
ficult to make tight. 

Early in the morning a Ford touring car was loaded 
with ropes and blocks, cable, canvas, oakum and _ tools 
and proceeded with four passengers to the scene of the 
trouble. High tide was at 10 a.m., and before that time 
a 8-in. wire-rope sling had been passed twice around the 
stern of the hull and a 14-in. manila-rope tackle rigged 
between the sling and the shore. A seven-part tackle of 
j-in. manila rope was luffed to the hauling part of the 
1}-in. tackle and the hauling part of this light tackle led 
to the rear axle of the touring car. The car was then run 
up and backed down on a convenient street, the $-in. tackle 
being overhauled each time. In about 20 min. the barge 
had been dragged around to the required position. 

Low water was due at 4 p.m., and it was planned to 
pump out the hull with a 4-in. centrifugal pump belt 
driven by a 6-hp. gasoline engine placed on a float moored 
alongside the piledriver. Unfortunately, the starting crank 
of the gasoline engine could not be found, and as the 
weather was cold, the engine could not be started. How- 
ever, if the crank was missing, the Ford was not. One 
back wheel was jacked up, the other wheels blocked, the 
fender removed and a belt run from the free wheel to the 
pulley of the balky engine. The automobile engine was 
started, and the driver sat at the wheel and cranked the 
balky 6-hp. engine for about 15 min. but without avail. 

As the time of low water was rapidly approaching, it 
was decided to run the pump by means of the car. Skids 
were laid, the car-backed down oyer the steep river bank 
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tion of our readers. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


FOR the benefit of “Engineering News” read- 
ers it is well to explain that “Hints for the 
Contractor,” which have been appearing in The driver sat 
the “Engineering Record” for several years, ; 
will become a regular feature of “Engineer- 


IN this section we aim to publish short illus- 





at an angle of about 40° and run out on the float. 
The back wheel was again jacked up and belted to the 
pulley of the pump, whose suction hose was put through 
a hatch in the deck of the driver boat. The wheels of the 
car were blocked, and the rear axle was braced against the 
pump skids. The engine started without difficulty and 
was able to pump a full stream on low speed, although the 
load was too much for it on high speed. Plenty of oil 
Was put in the automobile 
engine, and it Was necessary 
Jor a man to pour water con- 
tinuously into the radiator. 
at the steer- 
ing wheel with his foot on the 
low-gear pedal for 40> min., 
during which time the engine 


trated articles describing interesting details never balked and the pile 
of construction work. To do this we must 
depend to a large extent upon the co-opera- 
We want you to con- tloated. After evervthing 
tribute to this section and shall, of course, 
pay you for your story when it is published in 


HINTS FOR THE CONTRACTOR 


driver Wis pumped out ane 


was made safe for the night 
and two men were left on 
board to see that nothing 
happened, the car was run 
ashore, loaded up and with 
five men went bravely home again, none the worse for 
her strenuous dav. 





Radial Bracing Supported by Center Pile 
Holds Large Steel Dam 
By GLEN M. WILEY 


Superintendent, Fred. R. Jones Co., Mahoningtown, Penn. 


N CONSTRUCTING a steel sheet-pile cofferdam 46 

ft. in diameter for the Pennsylvania R.R. it seemed de- 
sirable to use a quantity of 8 x 16-in. 18-ft. timber, which 
was on hand, for bracing. As the distance across the 
cofferdam was more than twice the length of the timber, 
a wood pile was driven in the center of the cofferdam be 
fore excavating; and a “hub” supported by this pile was 





SHORT TIMBERS UTILIZED BY SCHEME OF RADIAL 
BRACING FOR COFFERDAM 
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constructed as shown in tne photograph. Excavation has 
been carried 18 ft. below water level, and two sets of wal- 
The 
method has been very successful, and no trouble whatever 
has been experienced, 


ing and struts have been placed in this manner. 


The work is being done for the Pennsylvania RR. by 
the Fred R. Jones Co., 
is In charge. 


of Chicago, for which the writer 


Machinery Made from Odds and Ends on 
Job Paves Top of Kensico Dam 


By RICHARD R. BRADBURY 
East Pleasantville, N. Y. 


COMPLETE paving outfit, some of which is shown 

in the photographs, was built out of material on hand 

at the Kensico' dam by George Hl. Angel, superintendent 
for the contractor (II. S. Kerbaugh, Inc.) for building 
the brick roadway across the top of the dam. This road, 
which is level, is 21 ft. wide and about 2500 ft. in Jength. 
It is of semi-monolithic construction, the brick being set 
in a dry 1 to 3 cement mortar cushion laid on a concrete 
base. There is a concrete sidewalk on one side and a 
concrete curb on the other, each about “4 in. above the 
A heavy wood hoard shod 


with iron and mounted on wheels running on this curb 


surface of the roadway gutters. 


and the sidewalk was used to screed the cement cushion, 
which was mixed dry in an ordinary concrete mixer, trans- 
ported and dumped in piles by a locomotive crane and 
spread by hand. The first time over, 1-in. strips were 
placed under the wheels, after which the mortar was 

; vrade, The bricks 
were then laid, wet down, rolled with a large roller and 


vrouted, 


rolled by hand and again screeded to 


Finally, the expansion joints were poured, using 
a portable heater. 

The screed, made from old plate, wheels and plank on 
hand, was arranged so that, in addition to running it on 


the 1-in. strips, its height could be adjusted by a long bolt 
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CONCRETE FORM CONVERTED INTO HEATE 


AND GROUT 


NEWS-RECORD 


OLD PULLEY MAKES LIGHT ROLLER 


and nut at each end. The four wheels were placed in 
tandem, two at each end. The small roller was made by 
fitting an old belt pulley with a wrought-iron handle, while 
the large one was cut from a piece of 48-in. cast iron 
pipe. Wrought-iron 
was provided with a 
counterbalanced by 


spokes were fitted in this pipe, which 
steel axle and two wood pulling bars 
weight racks. The mixer for the 
wet grout was made by riveting flanges to the ends of a 
short length of 36-in. riveted steel pipe and bolting cover 
plates to them. An axle with paddles ran through the 
center and was turned by a small motor on one end. This 
machine was mounted on an old wagon body. 

The asphalt heater was made out of an old steel form 


that had been used for casting conerete blocks. This was 
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MIXER MADE OF PIECE OF STEEL PIPE 
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iccomplished by riveting in a false bottom near the mid- 
lle of the form, eutting a door in the lower half at one 
nd and riveting on a hinged cover and a smoke-stack. 
\ wood fire was built in the lower half. underneath the 
false bottom and the asphalt placed in the upper half. The 
pipe for running off the melted asphalt was passed 
through the smoke-stack to keep it warm. 
too, Was mounted on wheels. 


This machine, 


Tie and Rail Sections of Portable Track 
Go Together Without Spikes 
\ SIMPLE form of portable track recently made us 
of by contractors in Southern California is reported 
by D. G. 
hearing surface, are spaced as near together as necessary 
to support the load according to the soil, and held in 


place by 1 x 2-in. strips laid longitudinally on the outside 
of the flange of the rails, with a clearance of 4 to $ in. The 


Bevis. Ties of 2x 6-in. pieces, giving a broad 


rails, made up in sections the same length as the tie see- 
tions, are tied together with 3-in. rods put through a 3-in. 
pipe spacer. The sections of rails in 15-ft. lengths, made 
to any gage desired from relay rails sawed in half, can be 
assembled in any machine shop. They are light enough 
to be handled quickly on the job and in shipping. 


Rails Over Hopper Screen Out Boulders 

and Break Lumps on Sewer Contract 

By H. W. STREULI 
New York City 

HE MATERIAL excavated from a section of the 
Valley contained many fair-sized 
houlders running up to 4 cu.yd. each, besides heavy wet 
clay and gravel. Excavated by a 10-ton locomo- 
tive crane handling a }-vd. Williams clamshell bucket, 


Passaic sewer 


sand, 


the material was dumped into a wooden bin of about 4 or 


AIL SCREEN BREAKS LUMPS AND REMOVES BOULDERS 


o vd. capacity. This bin was used to load dump buckets, 


which were handled by derricks to a spoil bank out of 
reach of the crane. The discharge hopper of the bin fre- 
quently became clogged with boulders and large chunks of 


conglomerate, and although a man was placed on the top 
of the bin with a red to break up the larger lumps, delays 
still occurred on account of the clogging 

To avoid the necessity of building a larger bin and 
chute, which would have entailed other difficulties, old 
30-lb. rails were fastened to the top of the 
In. apart and at an angle with the horizontal. 
pact of the material falling from the 


bin about 15 
The im- 
clamshell 
broke up the large pieces of clay and separated those 
boulders 


bucket 


which were teo large to through the dis- 


‘ har: e chute. 


Close Bottom Door of Concrete Lock 
with Hoist Line 
By C. H. HOLLINGSWORTH 
Consulting and Construction Engineer, St. John, N. B. 
N CONCRETING the caisson working chambers on the 


Moncton, N. B., the bottom 
door of the concrete lock was closed by the hoisting engine. 


bridge construction at 
This was a three-drum engine. ‘Two lines were used to 
handle the derrick, which received concrete from the cable- 
way in buckets and dumped it into a hopper erected over 
the conerete lock. A line the third drum, led 
through the 'sck in the same way as had been the bucket 
line used in sinking, and attached to the bottom door, 
was used to raise this door and help hold it shut while the 
concrete was dumped, being slacked off to drop the door 
when the concrete was locked in. 


from 





DOOR OF CONCRETE LOCK CLOSED BY HOIST 





























Engineer Organizations Aid 
Preparedness Movement 


National, State and City Societies 
—— Action Taken in 
Anticipation of War 


Short of actual participation with the 
War Department, the engineers of the 
country are showing that they are be- 
hind the President in whatever move 
may be forced by the fast-approaching 
crisis. With hardly an exception those 
engineering organizations which are 
constituted in such a way that definite 
action has been possible, have passed 
resolutions setting forth their loyalty 
and have named committees to classify 
the resources of men, skill and mate- 
rials in the field and vicinities covered 
by them. In many instances this work 
has been under way for some time; but 
the events of the last few weeks have 
lent a new impetus to the efforts, and 
it is not an exaggeration to say that, if 
war came now, the technical resources 
would not be found unorganized. 

As the result of a recent inquiry “En- 
gineering News-Record” is able to pre- 
sent the following resume of the activi- 
ties of engineering societies in national 
defense: 


Contractors’ Offer Without Reservation 


The action of the General Contrac- 
tors’ Association at the meeting held 
Feb. 6 indicates the general feeling, 
and its communication to President 
Wilson could hardly be equaled for 
brevity and generosity. Signed by 
Frederick J. MaclIsaac, the president, 
the telegram reads as follows: 


To His Excellency, the President of the 

United States 

Sir—At a meeting of the Executive 
Committee of the General Contractors’ 
Association of the State of New York, 
held at the Engineers Club in the City 
of New York, on the sixth day of Febru- 
ary, it was 

Resolved, That the members of this 
association tender to you the services of 
their organization and equipment, as may 
be required to meet any conditions which 
may arise, in the defense of the honor 
and integrity of our country. 


As a result of this communication the 
War Department requested the associa- 
tion to assist in preparing an inventory 
of labor, contractors’ plants and equip- 
ment that might be available for Gov- 
ernment purposes. This work has just 
been finished. On Monday, Apr. 2, the 
General Contractors’ Association an- 
nounced that it would undertake at 
actual cost plus 744%, this added per- 
centage to cover the use of small tools, 
field supervision and insurance, any 
work desired by the War Department. 


Other Organizations Urge Action 

The American Institute of Consulting 
Engineers recently telegraphed the fol- 
lowing as an expression of its attitude 
in the present crisis. 


(Continued on Page 62) 


NEWS OF THE WEEK — 


Current Events in the Civil Engineering and Contracting Fields 


General Goethals Retained by 
New Jersey 


Gen. George W. Goethals has been re- 
tained in a consulting capacity to the 
highway department of New Jersey. 
Legislation just enacted creates the 
position of state engineer and provides 
that the duties of that office shall be to 
act as adviser to and supervisor of the 
state highway department, to act in a 
similar capacity for any commission 
created to construct tunnels under the 
Hudson River or bridges or tunnels 
over or under the Delaware River, and 
to supervise any work undertaken by 
a commission charged with the develop- 
ment of the Port of New York, or any 
other port within the state. 

In General Goethal’s connection ‘with 
the highway department, he will be 
responsible for its proper organization 
and development and will generally 
supervise plans and specifications and 
also pass upon materials of construc- 
tion. 

A law has just been enacted raising 
a fund of $15,000,000 to be expended 
on highway improvement in the next 
five years at the rate of $3,000,000 per 
year. The work will be in charge of 
a commission of eight members serv- 
ing without pay. 


Reservoir Roof Collapses 
After 7 Years’ Service 


The roof of the 13 million gallon Wil- 
son Ave. water reservoir, Pasadena, 
Calif., collapsed on Mar. 25, 1917. The 
city bought the reservoir and other 
plant of the Lake Vineyard Land and 
Water Co. in 1912, the company having 
built the reservoir in 1910. The reser- 
voir is 414x 283 ft., 17 ft. deep, exca- 
vated in earth on 1:1 slopes, and has 
a concrete lining. The roof was 1-in. 
boarding on joists on girders, the post 
spacing being about 16 ft. The posts 
were 2-in. standard-weight pive. The 
cdzes of the roof rested on a sill on the 
upper edge of the concrete lining. It 
is believed that this sill slipped off its 
bearing on one side of the reservoir 
end pushed the roof structure over. A 
full account of the accident will appear 
in an early issue of “Engineering News- 
Record.” 


Idaho Licenses Architects, But 
Not Civil Engineers 


The Idaho Legislature has passed a 
bill creating a state board of examiners 
of architects and prescribing and regu- 
lating the duties thereof. Idaho now 
regulates the practice of architects and 
land surveyors, but places no restric- 
tions upon the practice of civil engi- 
neering. 


New York Contractors Offer 
War Services at Cost 


Would Undertake Military Con- 
struction with Their Own Re- 
sources and No Profit 


Stating that its members would 
waive all profit, the General Contrac- 
tors’ Association, at New York City, 
through its president, Frederick J. 
MacIsaac, has sent a letter to Col. Fred- 
eric V. Abbott, in command of the coast 
defenses of New York and the imme- 
diate vicinity, which reads in part, as 
follows: 

“Referring to our recent conversation 
in regard to placing at the disposal of 
the War Department the men and 
equipment of the General Contractors’ 
Association, we beg to advise you as 
follows: The General Contractors’ As- 
sociation of New York is composed vir- 
tually of all the large contractors with- 
in the metropolitan district. We offer 
our services to the Government and 
have appointed a committee of mem- 
bers in different lines of work so that 
you can get in touch with the associa- 
tion and its members quickly to per- 
form any kind of work you may need. 

“We are prepared to undertake the 
construction of trenches and _ under- 
ground work in connection therewith, 
tunnels, railroads, foundations, embank- 
ments, docks, bridges, roads and camps. 
We will supply men and materials for 
your work at actual cost, plus 7%"; 
this added percentage to cover the 
use of small tools which we have on 
hand, field supervision and insurance. 
We would suggest that a per diem rate 
be agreed upon for the use of equip- 
ment. 

“In making this proposition to the 
War Department through you we are 
doing so with the sole purpose of ren- 
dering the best services in the spirit in 
which they are offered at any or all 
times.” 


M. I. T. Instruction Committee 


Headed by Dr. Mann 


The president of the Massachusetts 
Institute of Technology has appointed 
a faculty committee on improved meth- 
ods of instruction, and Dr. C. R. Mann, 
of the University of Chicago, Depart- 
ment of Physics, has been added to the 
institute’s faculty as chairman of this 
committee. Dr. Mann, who will devote 
his entire time to the work, for three 
years has been the special investigator 
of the Carnegie Foundation in its recent 
study of the teaching of engineering in 
American schools. One of the efforts 
of the committee will be an attempt to 
solve the problems of preventing an 
overcrowded curriculum and securing 
the proper training of instructors. 
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“Engineering News-Record” 
Editorial Staff 


Editors from Staffs of Separate 
Journals Who Will Conduct 


the Consolidated Journal 


The editorial staff of “Engineering 
News-Record” will be made up of the 
following men: 

CHARLES WHITING BAKER 
Editor-in-Chief 

Charles Whiting Baker graduated 
from the civil engineering course of the 
University of Vermont in 1886. As a re- 
sult of some contributions which he had 
furnished to “Engineering News” while 
still an undergraduate, he was offered 
by George H. Frost, the publisher, a 
position on that paper after gradua- 
tion, but had at the time already ac- 
cepted a place with the Baldwin Loco- 
motive Works in Philadelphia. Six 
months later the offer from “Engineer- 
ing News” was repeated and accepted. 
In 1895, at the death of A. M. Welling- 
ton, Mr. Baker succeeded him as Editor. 
He became also a director in and Secre- 
tary of the Engineeving News Publish- 
ing Co., continuing in these latter posi- 
tions until the divided ownership of the 
paper was ended by the repurchase of 
outside interests by Mr. Frost in 1909. 

Very easly in his editorial work, Mr. 
Baker Lecame interested in economic 
questicns, and published in 1899 a book 
entitled “Monopolies and the People,” 
whic’ an through several editions and 
‘a. revised ten years later. He became 
a member of the American Society of 
Mechanical Engineers in 1893, and was 
a Vice President of the Society from 
1909 to 1911. In 1913 he was appointed 
by the Governors of New York and 
New Jersey a member of the Palisades 
Interstate Park Commission and was 
recently reappointed for a second five- 
year term. He is Chairman of the 
Committee in charge of the construc- 
tion of the Henry Hudson drive, a 
scenic roadway under the Palisades, the 
first section of which will be opened 
this year. Mr. Baker has been a resi- 
dent of Montclair, N. J., since 1888. 





M. N. BAKER 
Editor 


M. N. Raker studied engineering at 
the University of Vermont, graduat- 
ing in 1886. He began contributing to 
technical journals during his senior 
year at college. Following his gradua- 
tion he was engaged in the bridge and 
building department of the Union Pa- 
cific R.R. at Pocatello, Idaho, for a 
time, and later was engaged in archi- 
tectural work at Fitchburg, Mass. In 
the fall of 1887 he joined the editorial 
staff of “Engineering News,” and im- 
mediately took up special work in the 
field of municipal and sanitary engi- 
neering. He edited “The Manual of 
American Water-Works,” which was 
published by “Engineering News” for 
the years 1888, 1889-90, 1891 and 1897. 
He also edited another and somewhat 
similar publication of broader sccpe, 


“The Municipal Year-Book,” which was 
published in 1902. 

His intimate acquaintance with the 
rapid progress in the fields of water 
purification, sewage treatment and gar- 
bage disposal in the early '90’s was 
shown by a series of articles on each 
subject printed in “Engineering News.” 
One of these was reprinted in 1893 as 
“Sewage Purification in America.” In 
the following year he joined with the 
late George W. Rafter in producing a 
monumental treatise on “Sewage Dis- 
posal in the United States.” Among 
other books from his pen that soon ap- 
peared were “Potable Water,” “Munici- 
pal Monopolies” (section on Water- 





Editor-in-Chief of “Engineering 
News-Record” 





CHARLES WHITING BAKER 





Works) and “Municipal Engineering 
and Sanitation.” In 1904, following a 
tour abroad, he published a book on 
“British Sewage Works,” and a collec- 
tion of articles on “British Refuse De- 
structors.” 

In 1889 he made his residence in 
Montclair, N. J.,and took an active part 
in public affairs. He was elected a 
member of the township committee in 
1893 and in 1894 was appointed a mem- 
ber of the Montclair Board of Health, 
serving on the board for twenty years, 
during the last ten of which he was its 
president. During this period he made 
the town of Montclair known among 
sanitarians the world over for its pro- 
gressive health work, particularly in 
the sanitary control of the milk supply. 

He resigned his position on the local 
Board of Health in 1915, when he was 
appointed by Governor Fielder a mem- 
ber of the New Jersey State Board of 
Health, and he was elected Vice Presi- 
dent of the board and Chairman of the 
Bureau of Engineering. 

He has long been an active member 
of various societies devoted to munici- 
pal engineering and administration, 
such as the American Water-Works 
Association, the New England Water- 


Works Association, the American Pub- 
lic Health Association, and the National 
Municipal League. He has been Presi- 
dent of the New Jersey Sanitary Asso- 
ciation, Vice-President of the New Eng- 
land Water-Works Association, and is 
Chairman of the Executive Committee 
of the National Municipal League. He 
served for a number of years as Special 
Agent of the United States Bureau of 
the Census and has contributed articles 
on a wide range of municipal subjects 
to “The International Encyclopedia,” 
“Nelson’s Encyclopedia” and the “In- 
ternational Year-Book.” 
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ROBERT K. TOMLIN, m. * 
Managing Editor 

Robert K. Tomlin, Jr., was graduated 
from Harvard University with the de- 
gree of B. S. in Civil Engineering in 
1907. During his college course, he 
served for two summers as assistant to 
Prof. Hector J. Hughes in surveying 
and railroad field work at the Harvard 
Engineering Camp, Squam Lake, N. H. 
His next work was in the compressed- 
air tunnels of the Pennsylvania Rail- 
road under the East River, New York 
City, and in the open air cross-town 
tunnels leading to the Pennsylvania 
Terminal. He resigned this position to 
join the staff of the Catskill Aqueduct 
where, under Robert Ridgway, he 
served in the executive division of the 
Northern Aqueduct Department of the 
New York Board of Water Supply at 
Poughkeepsie, N. Y. In March, 1909, 
he beeame assistant to the editor of the 
“Engineering Record.” Later he was 
made associate editor, in charge of the 
municipal and sanitary engineering 
fields, and in 1913 was promoted to the 
managing editorship of that journal. 








FRANK C. WIGHT 
Associate Managing Editor 

Frank C. Wight is a native of Wash- 
ington, D. C. He studied at Columbian 
(now George Washington) University 
and later at Cornell University, where 
he graduated with the degree of Civil 
Engineer in 1904. Before entering 
college he spent three years as assist- 
ant in the Library of Congress, and 
during his summer vacations was em- 
ployed in the Surveyor’s Office of the 
District of Columbia. Fcsiiowing his 
graduation he was tor *hree years in 
the office of the Engineer of Bridges of 
the District of Columbia engaged on 
the design and construction of numer- 
ous bridges in Washington and vicinity. 
He was field assistant in the construc- 
tion of the $1,000,000 Connecticut Ave. 
concrete bridge, and was masonry de- 
signer and assistant resident engineer 
on the $500,000 steel bridge at Anacos- 
tia across the eastern branch of the 
Potomac. He became a member of the 
editorial staff of “Engineering News” 
in December, 1906, and was made Man- 
aging Editor in 1912. Mr. Wight is 
the author of the annual review of 
civil engineering progress, published in 
the American Year-Book for the past 
six years. He has specialized in con- 
crete construction and has taken an 
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active part in the work of the American 
Society for Testing Materials and the 
American Concrete Institute 


E. E. R. TRATMAN 
Western Editor 


E. E. R. Tratman was born in Bristol, 
England. He spent three years in Lon- 
don with Edward Wilson, railway and 
consulting engineer and representative 
of various foreign railways. He came 
to the United States in 1884, and was 
for a time in the engineering depart- 
ment of the Long Island R.R., and 
later was engaged on building work. 

He began work for “Engineering 
News” in 1886 and specialized in the 
field of railway work. He is the author 
of a treatise on railway track and track 
work of which numerous editions have 
been printed and which is recognized as 
the standard work in the field. 

In 1888-90 and 1894 he was special 
agent of the U. S. Department of Agri- 
culture, to investigate metal and wood 
ties and the preservation of ties. In 
1888 he received the Norman Medal of 
the American Society of Civil Engi- 
neers for a paper on “English Railway 
Track.” In 1890 he investigated for 
New York parties the use of portable 
railway track and equipment for con- 
struction work and light railways in 
foreign countries. Since 1903 Mr. Trat- 
man has been located at the Chicayo 
office of “Engineering News.” 

Mr. Tratman is a charter member of 
the American Railway Engineering As- 
sociation, and has served on its Yards 
and Terminal Committee for some 
years. He is an Associate Member of 
the American Society of Civil Engi- 
neers, and a member of the American 
Institute of Mining Engineers, the 
Western Society of Engineers, the 
Roadmasters’ Association and the In- 
ternational Tramways Association (of 
Europe). He has been for a number of 
years Secretary of the Illinois Society 
of Engineers. 


FREDERICK E. SCHMITT 
Associate Editor 

Frederick E. Schmitt had an early 
training in mechanical engineering 
work in a Wisconsin machine shop 
and drafting room. He then turned by 
preference to civil engineering and was 
graduated from that course at the Uni- 
versity of Wisconsin in 1900. After 
two vears with the Berlin Iron Bridge 
Co. and its successor the American 
Bridge Co., he joined the editorial staff 
of “Engineering News.” His work 
there, in the field of structural engi- 
neering especially, has made him widely 
known in the profession. He carried 
on some years ago an extended experi- 
mental investigation of the rigidity and 
oscillation of tall buildings. A study 
of traffic speed and capacity of rapid- 
transit railways gained him the degree 
of Civil Engineer from his University. 
In connection with the fall of the 
first Quebec bridge in 1907, which he 
investigated and reported upon for “En- 
gineering News,” he took an active part 
in agitating for a thorough study of 


compression members. He is a mem- 
ber of the American Society of Mechan- 
ical Engineers and of the American So- 
ciety for Testing Materials. When the 


latter society conducted the 1912 con- 
gress of the International Association 
for Testing Materials, he participated 
in the organizing work and as chair- 
man of the papers committee developed 
the technical program of the congress. 


W. W. DE BERARD 
Western Editor 


W. W. De Berard became Western 
Editor of the “Engineering Record” in 
1911, following nine years’ practical 
experience in all phases of sanitary en- 
gineering, including the design, con- 
struction and operation of filtration 
plants. Several of these years were 
spent on special filtration experiments 
at the Philadelphia Testing Station, at 
Harrisburg, Penn., and at Oakland, 
Calif. At the latter place he inaug- 
urated the first experiments on water 
filtration on the Pacific Coast, which 
were expected at that time to lead to 
the construction of filters larger in 
capacity than any yet constructed. 
Financial difficulties intervened, how- 
ever, to prevent the work being carried 
out. 

Mr. De Berard graduated from Beloit 
College in 1896 and became chemist and 
bacteriologist for the Denver Union 
Water Co., building the first water lab- 
oratory west of Chicago. He later went 
to the Massachusetts Institute of Tech- 
nology and after his graduation in 1901 
he started in the engineer’s nomadic 
quest for experience, working less than 
two years in a place. He filled posi- 
tions with water departments at Phila- 
delphia, Harrisburg, Columbus, both 
water and sewage plants, Oakland and 
Denver. He was also with the U. S. 
Reclamation Service on the Sacramento 
Valley investigations. He was on the 
staff of New York City’s Metropolitan 
Sewage Commission just before he ac- 
cepted the position with the “Engi- 
neering Record.” 


HENRY D. HAMMOND 
Associate Editor 

Henry D. Hammond studied for two 
years at Vanderbilt University, Nash- 
ville, Tenn., and later at the Sheffield 
Scientific School, Yale University, 
where he graduated with the degree of 
Ph.B. in 1908. He received his B.A 
degree the following year, during which 
he served as instructor in field survey- 
ing. In August, 1909, he began work 
as material clerk on the foundations of 
the Municipal Building, New York City, 
for The Foundation Co., where, except 
for a few months with the American 
Bridge Co., he remained until 1914. 
His work included several pneumatic- 
caisson drop shafts, abutments for the 
Kaw River bridge, Kansas City, Mo., 
several buildings in St. Louis, a bridge 
in Ohio and the foundation work for the 
Western Union Building and for the 
Astor Building, New York City. He 
has been successively blacksmith’s 
helper, pipefitter, labor foreman, car- 


penter foreman, timekeeper, night 
superintendent, section engineer, walk 
ing boss, and assistant superintenden: 
on construction work of various kinds 
After serving on Ohio River Dam 19, M) 
Hammond joined the editorial staff of 
the “Engineering Record” in 1915. His 
work on the journal was principally in 
the field of construction. He has been 
responsible for the “Hints for the Con 
tractor” section of the paper, for the 
monthly prices of engineering mate 
rials, and the weekly review of con- 
struction activities. 


HARRY BARKER 

Associate Editor 
Harry Barker graduated from the 
electrical engineering course at the 
University of Vermont in 1904. During 
the succeeding year he was principal 
assistant to W. H. Freedman, Consult- 
ing Engineer of Burlington, Vt., en- 
gaged in mechanical and electrical de- 
sign, testing, etc. At the same time he 
was instructor in electrical engineering 


at the University. For a year and a 


half following he was engaged on vari- 
ous work in the West concluding with 
hydraulic field work for the Nevada 
Consolidated Copper Co.’s Ely and 
Steptoe development. 

Early in 1907 he joined the editorial 
staff of “Engineering News” and has 
been specially active in the fields of 
hydraulic and mechanical engineering. 
He is the author of a treatise entitled 
“Public Utility Rates,” which has just 
been published by the McGraw-Hill 
Book Co. Mr. Barker is a member of 
the American Institute of Electrical 
Engineers and has recently been com- 
missioned a Captain in the Engineer 
Reserve Corps of the U. S. Army. 


C. W. STARK 
Associate Editor 

C. W. Stark graduated from Harvard 
University in 1903 and entered railroad 
work the same summer as assistant on 
the engineer corps in the maintenance- 
of-way department of the Baltimore & 
Ohio R.R., being stationed at Chicago. 
He left this work after a year and a 
half, and entered the engineering de- 
partment of the New York Central 
railroad. A large part of his 5% years 
with this road was spent in the office of 
engineer of grade crossings, where he 
was successively draftsman, assistant 
engineer and assistant to the engineer 
of grade crossings. Besides having all 
grade-crossing work outside of the New 
York district, this office at that time 
handled all negotiations relative to the 
extensive changes—bridges and reloca- 
tions—necessitated by the New York 
Barge Canal. 

Mr. Stark’s last year with the New 
York Central was spent in the general 
designing department, where he was 
occupied mainly with yard design and 
preliminary studies and estimates for 
extensive projects. He left the New 
York Central in 1911, and subsequently 
spent a year with the Central Railroad 
of New Jersey, where, among other 
things, he had to do with the track 
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layouts of the reconstructed passenger 
and freight terminals at Jersey City. 
He came to the editorial staff of the 
“Engineering Record” in November, 
1912, and has been specially active in 
the fields of rail and water transpor- 
tation. 





MONT SCHUYLER 
Associate Editor 


Mont Schuyler was graduated from 
Washington University in 1905, with 
the degree of B.S. in Civil Engineer- 
ing. He was assistant engineer, con- 
nected with the distribution system 
and, later, with the supply and purify- 
ing division of the St. Louis Water De- 
partment until 1908, when he was made 
engineer in charge of the Municipal 
Testing Laboratory of St. Louis. In 
this position, he directed the technical 
examination of supplies and materials 
of construction, conducted research on 
pavement types, concrete, drain tile, 
etc.; wrote specifications, principally 
for materials and methods used in pav- 
ing; designed laboratory apparatus and 
developed methods of testing. He be- 
came connected with the American 
Rolling ‘Mill Co. in February, 1916, and 
was with the Emerson Electric Manu- 
facturing Co. from July to December, 
1916, perfecting a mechanical house- 
hold refrigerator. Mr. Schuyler joined 
the editorial staff of the “Engineering 
Record” in January of this year. 





N. A. BOWERS 
Pacific Coast Editor 


Nathan A. Bowers is a graduate of 
Rose Polytechnic Institute and joined 
the staff of the “Engineering Record” 
in 1910. He devoted most of his time 
to articles in the hydro-electric field. 
When the “Engineering Record,” sev- 
eral years ago established an office in 
San Francisco, Mr. Bowers was selected 
for the post of Pacific Coast Editor. 
In this capacity he has served not only 
the “Engineering Record” but the other 
McGraw engineering publications, not- 
ably the “Electrical World,” the “Elec- 
tric Railway Journal” and “Metallurgi- 
cal and Chemical Engineering.” 


Hell Gate Bridge Is Opened 
for Traffic 


Traffic over the Hell Gate Bridge and 
the New York Connecting R.R. in New 
York City was inaugurated Apr. 1, 
when the Federal Express, from Wash- 
ington to Boston via the Pennsylvania 
and the New York, New Haven & Hart- 
ford railroads, was restored to service. 
In former years this train was ferried 
through the East River between Jersey 
City and Port Morris, about 20 miles. 
Because of the strong tidal currents 
and the increasing traffic in the river 
the operation of the train was discon- 
tinued several years ago. Its restora- 
tion will be followed by the putting on 
of other through trains. Freight traffic 
will later use the bridge, ferrying 
across New York Bay, when the Bay 
Ridge line is completed. 


New Method-Used in Omaha 
Bridge Rolling 


Timber Towers, Erected on Rolling 
Shoes, Carry Spans—Track on 
Ground, Not on Piers 


Replacing the five east end spans of 
the Union Pacific System bridge across 
the Missouri River at Omaha was done 
in novel manner, using the rolling 
method, on Mar. 22. The moving of the 
four main spans (of 246 ft. 3 in.), on 
Dec. 23, 1916, was described in “Engi- 
neering News,” Jan. 18, 1917, and “En- 
gineering Record,” Jan. 6, 1917. 

The five end spans comprise a riveted 
through-truss span of 121 ft. and four 


four-drum stationary engines. These 
spans were moved about 30 ft. in a mov- 
ing time of only 8 min. The through 
span was moved by a single stationary 
engine, handling both leads. Its shift 
was 43 ft., which was accomplished in 
4 min. actual moving time. The end 
clearances were very narrow, but no 
binding or interference took place. 

The moving crew took over the bridge 
at 10:16 a.m., and traffic was resumed 
over the new bridge at 2:40 p.m. 

The moving was handled by the 
American Bridge Co. forces under K. S. 
Strickland, erecting engineer, and T. S. 
Melton, superintendent. W. L. Bray- 
ton, bridge engineer of the Union Pa- 
cific, and C. A. Handeyside, assistant 
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F eee Tewe ars on Roller Track Car- 
rying the New Plate Girders 


plate-girder spans 50 to 68 ft. long, 
replacing three truss spans. The steel 
tower supports were suspended from 
the spans and moved with them. The 
rolling track was laid on the ground, 
and timber towers erected on the roll- 
ing shoes carried the spans, as shown 
in the views herewith. This moving on 
towers made the job different from the 
ordinary rolling, where the track is laid 
on the bridge piers and the bridge shoes 
bear directly on it. 

Rolling the truss span (adjoining the 
river bridge) was done separately from 
the moving of the plate-girder spans. 
The four plate-girder spans were pulled 
by five tackles, one at each support, han- 
dled by two locomotive cranes and two 


FOUR NEW PLATE GIRDERS MOVED 
WITH TOWER SUPPORTS 


Lowering the Steel Tower Onto Its Sho« 
at End of Move 

engineer, were present to represent the 

railway. Union Pacific trains were de- 

toured over the Illinois Central bridge 

during the moving. 


Pile Bents in a River Bridge 
Approach Settle 


The pile and timber trestle approach 
on the Missouri side of the new Wyan- 
dotte County bridge over the Kaw 
River at Kansas City, Mo., recently de- 
veloped a slight settlement in a few of 
the pile bents. Street-car traffic was 
temporarily discontinued, but was soon 
resumed when the sagged portion was 
shimmed up. The new 23d St. trafficway 
will replace the temporary approach. 






























Engineer Organizations Aid 


Preparedness Movement 
(Continued from Page 58) 


To the President—The American In- 
stitute of Consulting Engineers, through 
its council, respectfully urges that ef- 
_ fective protection of American lives and 
property on the high seas be provided 
immediately by arming our merchantmen 
and emploving the naval forces of the 
United States to such an extent as may 
be necessary 

Tt is respectfully 
Congress in special 
order that the country may be prepared 
to take immediate and effective action 
to meet the situation which ‘confronts us 
and provide for all eventualitiés 

The American Society of Civil Engi- 
neers at its regular meeting on Mar. 7, 
and the Board of Directors of the 
American Institute of Mining Engi- 
neers, have passed resolutions backing 
up the position taken by President Wil- 
son and urging that universal military 
service be initiated at as early a date 
as possible, in order to be prepared for 
just such crises as are at present be- 
fore us. 

The American Society for Testing 
Materials, through its 37 special com- 
mittees which have an aggregate mem- 
bership of 1017, can be made of imme- 
diate value to the Government as a 
nucleus in: the organization and opera- 
tion of a body of experts to look after 
thé inspection and tests of materials in 
general. <A resolution covering this 
has been prepared and will be presented 
to! the executive committee of the 
society at its next quarterly meeting 
on Apr. 10. 

To Prevent Injury to Water-Works 

Leonard Metcalf, president of the 
American Water-Works~ Association, 
has informed “Engineering News-Rec- 
ord” that the question of preparedness 
will be taken up as one of the first sub- 
jects at the coming meeting of the 
Executive Board. The particular part 
of the field that this association will 
coyer will undoubtedly be the mainte- 
nance of the home water-supply at the 
highest point of efficiency. There are 
few things so necessary to community 
life and so easily damaged as a water- 
supply system. Mr. Metcalf feels that 
it would be unwise to drain the operat- 
ing corps of water departments for the 
purpose of active military ends, but 
that by conserving the health of the 
community and preventing malicious 
injury to supply systems the water- 
works engineer will be doing his fair 
share and more. 

Automotive Engineers Get Ready 

The Preparedness Committee of the 
Society of Automotive Engineers, con- 
sisting of President George W. Dun- 
ham, Past President W. H. Van Der- 
voort and Vice President Jesse D. Vin- 
cent, is not only making a classification 
of members with reference to their 
qualifications to co-operate with the 
Government, but is taking an active 
part in the plan which is under way to 
increase the membership of the society 
by probably one thousand during the 
next month. A very large membership 
is necessary in event of war, since the 
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automotive industry will have the honor 
and duty of taking full responsibility 
for important activities on behalf of 
the Government in such an event. 

The Motor Truck Club of America, 
through its president, Roderick Steph- 
ens, offered last week to move the 
equipment of the Seventy-First Infan- 
try, New York, which has been called 
to duty. 


Electrical Engineers Classify 
Membership 


On Feb. 8 of this year the Executive 
Committee of the American Institute 
of Electrical Engineers issued a circu- 
lar to its membership in the United 
States, together with a data sheet, 
with a view to tabulating the experi- 
ence and availability of its members for 
military or naval service as officers or 
enlisted men. About 1800 members 
have thus far responded to this appeal, 
and the sheets continue to be received 
daily, being classified by a special com- 
mittee for such use as may be decided 
upon as the national situation develops. 
The latest action taken by the institute 
was the appointment of a Committee on 
National Defense, at a meeting of the 
Executive Committee on Mar. 26. The 
functions of this committee will be to 
co-operate with similar committees of 
other societies and with the various 
departments of the Government when 
war is declared. 


City Engineering Clubs Active 


The engineers’ clubs in the various 
cities by co-operating with national 
societies can probably render more effi- 
cient services than by taking independ- 
ent action. The Engineers’ Club of Bal- 
timore has recognized this fact and is 
carrying out its share of the work of 
the Industrial Survey, having appointed 
a standing committee through which it 
will work. 

With the idea of getting ready for 
any crisis that would demand concerted 
action among technical men, the Engi- 
neering Society of Buffalo has _ suc- 
ceeded in affiliating into one big society 
the various technical activities, such as 
the chemists, electrochemists, mechani- 
cal engineers, automotive engineers, 
civil and electrical engineers. A com- 
mittee, with David Howard in charge, 
has been appointed to keep in touch 
with any work that might be demanded 
by the Government. Still another com- 
mittee, with A. L. Johnson as chairman, 
is looking into the question of holding 
classes for technical instruction along 
military lines, while a third committee, 
in charge of W. B. Powell, is taking a 
census of the special abilities of each 
member. 

The engineers’ clubs of Philadelphia 
and many other cities have tendered 
their services formally to the War De- 
partment or to the President; and while 
few of them have done any definite or 
constructive work, still undoubtedly 
everything is ready and awaiting only 
the word from Washington to under- 
take any branch of military or civil 
work that they may be called upon to do. 
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New York Engineers’ Club Indorses 
Pledge 

At the regular monthly meeting of 
the Board of Management of the Engi- 
neers’ Club of New York City it was 
unanimously voted to indorse the senti- 
ments of patriotism expressed by the 
following pledge, which is receiving 
wide general circulation: 


As an American, faithful to American 
ideals of justice, liberty and humanity 
and confident that the Government has 
exerted its most earnest effort to keep 
us at peace with the world, I hereby de- 
clare my absolute and unconditional 
loyalty to the Government of the United 
States and pledge my support to the 
President in protecting American rights 
against unlawful violence upon land and 
sea, in guarding the nation against pos- 
sible attacks and in upholding interna- 
tional rights. 


A copy of this was sent to each mem- 
ber of the club with the request that he 
sign and return it to the secretary. 


Western Engineers Act 


The Western Society of Engineers 
has taken an active interest in the work 
of military preparedness and _ has 
offered both the President and the Chief 
of Engineers, U. S. A., any assist- 
ance that may be practicable. The 
society was requested to circularize its 
memt?rship relative to the Engineer 
Officers’ Reserve Corps and has done so. 
It has also recently had two special 
meetings, which were addressed by 
army officers and by representatives of 
the Training Camps Association. Fur- 
ther, this society took an active part in 
the preparedness parade last year and 
also in a series of military lectures 
under the direction of a Joint Commit- 
tee on Military Engineering. This com- 
mittee is also conducting drills in which 
a large number of engineers are taking 
part. 

The Engineers and Architects Club 
of Louisville is taking a very active 
part in aiding the present campaign of 
organization for national defense. The 
subject was first discussed at a regular 
meeting of the club about one year ago 
and took definite shape in September of 
last year, when a_ resolution was 
adopted offering the use of the club- 
rooms as a meeting place for a class of 
instruction in the subjects necessary to 
qualify its members and others inter- 
ested, for admission to the Engineer 
Officers’ Reserve Corps, authorized 
under the National Defense act of June 
3, 1916. 

In October a class was organized 
under the direction of Major George 
R. Spalding, of the Corps of Engineers, 
U. S. A. The class began with an en- 
rollment of about 25 and has increased 
in members until its present enrollment 
is upward of 90. The instructions con- 
sist of lectures, quizzes and drills, both 
closed and open order. 

Fifteen members thus far have taken 
the required examination, and five have 
been notified of their appointment to 
commissions in the Engineer Officers’ 
Reserve Corps. 

The Indiana Engineering Society, 
working in connection with the Indian- 
apolis Engineers’ Club, is taking a cen- 
sus of the state to determine the quali- 
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ations of the engineers for assisting 
n the national defense in case of war. 

The society has also pledged support 
to the Government and is organizing 
in engineer battalion. 

The growing importance of engineers 
in war is fully recognized by Govern- 
ment authorities. Every engineer, 
either through his local engineers’ club 
or through the national society with 
which he is affiliated, can be of immense 
service to his country in some way or 
another. Those engineers who are not 
members of a local or national society 
should at the earliest possible moment 
offer their services to the Government 
through some_ such _ organization. 
Whether or not one believes that war is 
desirable, still in a crisis such as this, 
personal opinions should be set aside 
and everyone who has anything to offer 
should place it at the disposal of his 
country. 





Cc. C. Cunningham, roadmaster at 
Liberal, Kan., was appointed division 
engineer on the El Paso division of the 
Chicago, Rock Island & Pacific Ry. with 
headquarters at Dalhart, Tex. He is a 
graduate of Yale and has been with the 
engineering and maintenance-of-way 
departments of the railroad since 1909. 


W. H. Armstrong and Albert Haney, 
civil engineers, Johnstown, Penn., have 
been appointed by the Marion County 
Court as advisory and consulting engi- 
neers for roadwork to be done this year. 
The court has named J. R. Wilson spe- 
cial road engineer for the Lincoln 
district. 


C. C. Van Valkenburgh has been ap- 
pointed city engineer and Robert R. 
Fisher, chief deputy city engineer, of 
Fresno, California. 

Elisha Lee, assistant general man- 
ager of the Pennsylvania R.R. and bet- 
ter known as spokesman for the rail- 
roads in the controversies with the rail- 
way brotherhoods, has been promoted 
to be general manager, succeeding S. C. 
Long, deceased. Mr. Lee, a civil engi- 
neer, was born in Chicago in 1870 and 
was graduated from the Massachusetts 
Institute of Technology in 1892. The 
same year he entered the employ of the 
Pennsylvania R.R. as rodman in the 
office of the division engineer of the 
Tyrone division. He was promoted to 
assistant supervisor in 1899, to super- 
visor in 1901 and to assistant engineer 
in the maintenance-of-way department 
in 1903. In 1907 he was made principal 
assistant engineer of the Philadelphia, 
Baltimore & Washington R.R. Two 
years later, in 1909, he was transferred 
to the operating department as super- 
intendent of the New York, Philadel- 
phia & Norfolk R.R., both of these 
roads being part of the Pennsylvania 
system. He was then successively pro- 

oted to assistant to the general man- 
aver of the Pennsylvania, general 


superintendent of the Philadelphia, Bal- 
timore & Washington and assistant 
general manager of the Pennsylvania 
R.R. This last advance was made a 
year ago. 

‘Joseph Johnson, chief of the transit 
bureau of the Public Service Commis- 
sion for the first district, New York, 
has resigned and will take up news- 
paper work. 

James A. McQuade, general inspector, 
Public Service Commission for the first 
district, New York, has resigned and 
intends to join his brother in the prok- 
erage business. Frank K. bowers, of 
New York City, will take his place. 

John A. de Windt, Jr.. New York 
City, has been appointed chief of the 
transit bureau of the Public Service 
Commission, first district, New York, 
to take the place of Joseph Johnson, 
resigned. 

L. C. Willis, recently city engineer 
and superintendent of water-works at 
Humboldt, Kan., has been appointed 
to a similar position at Altoona, Kansas. 

O. R. Welch, formerly with Tuttle & 
Pike, consulting engineers, Kansas City, 
and more recently with the valuation 
division of the St. Louis & Santa Fe 
Ry., has been appointed city envineer 
of Fort Scott, Kansas. 

E. N. Layfield, secretary of the West- 
ern Society of Engineers, has resigned 
to join the staff of W. F. M. Goss, presi- 
dent of the Railway Car Builders’ Asso- 
ciation. 

H. A. Lane, assistant to the chief 
engineer of the Baltimore & Ohio R.R., 
has been appointed chief engineer, suc- 
ceeding R. N. Begien, promoted. Mr. 
Lane was born in 1874 and was gradu- 
ated from Tufts College in 1897. For 
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two years he was in various engineer- 
ing work for short periods. From 1899 
to 1902 he was with the New York, 
New Haven & Hartford R.R., being suc- 
cessively transitman, assistant to resi- 
dent engineer, and assistant engineer. 
He came to the Baltimore & Ohio in 
1902. In 1908 he was made assistant 
to the chief engineer maintenance-of- 
way. Two years later he became assist- 
ant engineer of surveys. 


Obituary 





James Forrest, for many years secre- 
tary, and for the last twenty years hon- 
orary secretary, of the Institution of 
Civil Engineers, London, died Mar. 1. 
Save for two short breaks, one for three 
years and the other for four years, Mr. 
Forrest devoted practically the whole 
of his working life to the service of the 
Institution, for, after his retirement in 
1896, he continued to take the keenest 
interest in all its doings. Mr. Forrest 
at the early age of sixteen entered the 
firm of Edward and John Manby, civil 
engineers, Westminster, as articled 
pupil. It was this step which, indi- 
rectly, brought him into touch with the 
Institution, for one of his employers 
was secretary of that body. It was 
here that his association with the Insti- 
tution began which lasted for nearly 
three-quarters of a century and which 
resulted in the Institution being con- 
ducted on a business basis, the foun- 
dation of student classes and the amal- 
gamation of the society branches. 

William Henry Hunter, M. Am. Soc. 
C. E., M. Inst. C. E., formerly chief en- 
gineer and since 1910 consulting engi- 
neer to the Manchester Ship Canal Co., 
died on Feb. 27 in Cheshire, England. 
He was born in 1849, was educated at 
the College of Physical Science, New- 
castle-on-Tyne, and served five years 
in the works of Thomas Meik. His con- 
nection with the Manchester Ship Canal 
began in 1882, and five years later he 
became principal assistant engineer 
under Leader Williams, the engineer-in- 
chief, and Mr. Abernathy, consulting 
engineer. In that capacity he was 
directly concerned in the design and 
execution of the whole work from 
Eastham to Manchester. In 1895 he 
was appointed chief engineer, which 
position he held for 15 years, becoming 
consulting engineer in 1910. 


S. C. Long, general manager of the 
Pennsylvania R.R., died Mar. 25. Like 
so many of the operating officials of 
this road, Mr. Long was an engineer 
and had been in the service of the Penn- 
sylvania R.R. for practically his entire 
adult life. He was born in 1857 and 
was graduated from Lafayette College 
in 1877. For three years he was in the 
employ of various coal-mining com- 
panies in Pennsylvania and for another 
year was with the Philadelphia & Read- 
ing Ry. He entered the service of the 
Pennsylvania in 1881 as rodman on con- 
struction work. The next year he was 
promoted to transitman, the following 
year to assistant supervisor, in 1885 to 
supervisor and in 1889 to assistant en- 
gineer. In 1901 he was made superin- 
tendent of the Bedford division, and in 
the subsequent years prior to his pro- 
motion in 1907 to general superintend- 
ent of the western Pennsylvania division 
he was transferred to other divisions. 
In 1911 he was made general manager 
of the lines east of Pittsburgh and Erie. 
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New York Subway Labor 
Given Wage Increase 


Public Works Contractors Appoint 
Military Committee To Facilitate 
Construction of New Subways 


That public work in New York City 
would be affected by active prepara- 
tions for war is a possibility taken 
into account by both the city and con- 
tractors for work under way. The diffi- 
culty of holding men, and intimations 
that labor troubles would revive on the 
subway work, appear to be back of an 
increase in wages granted to the sub- 
way workers on Mar. 31. The new 
wage scale is said to be $3 a day for 
timber men, $2.40 for laborers, and $4 
a day for drillers; and to involve an 
increase of $1,000,000 in the annual 
pay-roll on the subway construction 

The city administration has sug- 
gested, in case a large supply of labor 
is needed to construct fortifications in 
the vicinity of New York, closing down 
other municipal work and perhaps some 
private work in the city, so that the 
additional labor required could be found 
without causing serious delay to rapid 
transit construction. This matter is 
being considered by a public works 
mobilization board appointed by the 
Mayor of New York City, with which is 
co-operating a military committee ap- 
pointed by the General Contractors’ As- 
sociation, which includes all the large 
contractors engaged in public work in 
the New York territory. The following 
construction firms are represented on 
the contractors’ committee: F. L. Cran- 
ford, Inc., the Holbrook, Cabot & Rol- 
lins Corporation, Patrick McGovern & 
Co., the Borough Asphalt Co., the 
Moran Towing and Transportation Co., 
the Terry & Tench Co., Inc., the Beaver 
Engineering and Contracting Co., the 
Northeastern Construction Co., and the 
Lord Electric Co. 


Dayton Reports Reduced Costs 


“high 
spot” report on achievements under the 
commission-manager plan of city gov- 


What is characterized as a 


ernment at Dayton, Ohio, has been 
issued by the Dayton Bureau of Re- 
search, of which C. E. Rightor is direc- 
tor. Presumably those interested in 
all the details can get a copy of the 
statement by asking for it. A section 
of the report follows: 


In the department of service the eight- 
hour day was inaugurated, and wages 
were advanced 25 to 374%. In spite of 
this increase, twice as much work was 
done in 1916 and at one-half the cost as 
in the days of polities. Asphalt repair 
that used to cost $1.65 per sq.yd. now 
costs only 65c.; street flushing formerly 
cost $12.72 per mile, and now it is being 
done for $2. The price for street oiling 
was reduced 40%. Garbage collection 
that cost $2.60 per ton is being done for 
a dollar garbage collections have 
been doubled and wagons are covering 
nearly twice as many miles per day as 
they did under political rule Through 
the building of a municipal reduction 
plant, at a cost of $59,000, domestic waste 
in 1916 yielded an income of $10,000 as 
against a former annual charge of ap- 
proximately $52,000. Although running 
only one year, the plant has paid a profit 
over and above all expenses and charges. 
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General Advance in Cement 


Throughout Country 


Further Great Gains Also in Steel Products—Factors of 
Uncertainty in Present Situation—Labor 
Question Becomes More Serious 


A general advance in the price of 
portland cement, ranging from 10 to 
25 cents, has occurred recently through- 
out the entire country. Accompanied 
by further increases in the price of steel 
products, which brought quotations for 
structural material up to $3.75 Pitts- 
burgh, this movement indicates that 
an active demand for construction ma- 
terials was anticipated by all concerned 
at the time the price advance was made. 
The entry of the United States into the 
war, however, would bring a number 
of new factors into the situation which 
cannot be gaged accurately as yet. 
Should the war prove a long one, it 
might become a drain on the resources 
of this country in the end, while in the 
near future activity would be stimu- 
lated and prices might be expected to 
rise. On the other hand, if efficient cen- 
tralized bureaus for handling and dis- 
tributing products should be_ estab- 
lished, in the course of a few months, 
because of the war, prices might remain 
stationary or recede. Such action, how- 
ever, would doubtless be preceded by 
curtailment of all construction work 
which was not absolutely needed, both 
because of the labor shortage and be- 
cause the money would be necessary for 
carrying on the war. Such a curtail- 
ment would in itself operate to lower 
prices for construction materials which 
are used locally and do not find a mar- 
ket in other fields. On the other hand, 
the view is still expressed by many that 
the entrance of the United States into 
the war means an early, and perhaps an 
unexpectedly early, peace. 


Labor Shortage Inevitable 


It is believed that the entrance of 
this country into the European War will 
mean a still more serious shortage of 
construction labor, much greater diffi- 
culty in selling bonds to finance public 
works, a possible continuance of indus- 
trial expansion, and the carrying out of 
an unusual amount of construction, 
especially on the Atlantic seaboard, by 
the Federal Government. The raising 
of a large army, the possible intern- 
ment of foreign residents and the in- 
crease in some lines of manufacturing 
will all tend te make the labor situation 
more serious. While money has so far 
been plentiful, and only recently did the 
market for bonds begin to decline, the 
demand for funds to carry on the war 
will probably absorb within a_ short 
time most of the surplus accumulated 
during the past two and a half years. 
Therefore, public construction work 
which has not yet been financed may be 
subject to delay. 


Indeed, these possibilities are alread, 
being considered in New York City, 
where the contractors on subway and 
other public work have offered to divert 
their forces to Government construction 
at cost. Moreover, a committee of the 
General Contractors’ Association of 
that city has been appointed to co-oper- 
ate with the civil administration in 
carrying out necessary defense con- 
struction and avoiding delays in com- 
pleting the new subway system. Scearc- 
ity of men and threatened loss of labor 
to other fields have furthermore com- 
pelled the subway contractors in New 
York City to grant wage increases ag- 
gregating $1,000,000 a_ year. The 
United States Steel Corporation, also, 
has just granted its employees another 
10 per cent. wage increase. 

With regard to public work for na- 
tional defense, a foretaste of what may 
materialize in this direction is given in 
the work already provided for by the 
naval appropriation bill, recently ap- 
proved, which includes among other 
items of construction work the follow- 
ing more important ones: 

Navy yard, Portsmouth, N. H., im- 
provements and extensions, $134,000. 

Navy yard, Boston, Mass., improve- 
ments to power plant, $150,000, and 
other improvements, $97,500. 

Navy yard, New York City, storage 
facilities and machine shop extension, 
$900,000, dredging $125,000, other im- 
provements $194,000. 

Navy yard, Philadelphia, Penn., con- 
tinuation of dry dock construction, 
$1,000,000, power plant improvements 
and locomotive crane, $220,000. 

Navy yard, Washington, D. C., gun 
shop, $900,000 (advertised), power plant 
improvements $772,000, other improve. 
ments, $56,000. 

Navy yard, Norfolk, Va., continua- 
tion of dry dock and structural shop 
under construction, $1,600,000, water- 
front improvements, $500,000, power 
plant improvements, $300,000. 

Naval Academy, building construc- 
tion, $2,270,000, power plant improve- 
ments, $300,000. 

Navy yard, Charleston, S. C., pier 
superstructure, $500,000, other improve- 
ments, $195,000. 

Naval flying station, Pensacola, Fla., 
$235,000. 

Navy yard, Mare Island, completion 
of floating crane, $450,000, other im- 
provements, $155,000. 

Navy yard, Puget Sound, Wash., 
power plant improvements, $100,000, 
storage facilities, $500,000. 

Naval Station, Pearl Harbor, H. I. 
completion of dry dock, $936,500, store 
house, $100,000. 





